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FIFTY STUDENTS TAUGHT TO FLY IN 1923 

30 Graduated and presented with aeroplanes under regular course. 

7 Taught under special instruction. 

1 3 Curtiss employees trained under special offer to Curtiss men. 

50 Total. WITHOUT ACCIDENT OR INJURY TO STUDENT OR PLANE. 

Aeroplanes flown by the Curtiss Exhibition Company covered over 100.000 miles in 1923. Ninety per 
cent of this flying was paid commercial work at regular flying rates. The prospects for 1924 are even 
more promising. 

SPECIAL OFFER 

We teach you to fly and present you with a JN-4 aeroplane in good flying condition, less motor, for 
$500.00. New motors for these machines can be purchased at present for correspondingly low prices. 
Fifteen students have already enrolled for the coming year. We do not guarantee how long this offer will 
be continued but all enrollments accepted at the present will entitle the student to participate in the offer, 
even should it be discontinued before he should care to start the course. 

If you want to become associated with aviation. THIS IS YOUR OPPORTUNITY. DELAY 
MAY COST YOU YOUR CHANCE. WRITE FOR BOOKLET AND ENROLLMENT 
BLANK. 

CURTISS EXHIBITION CO. - Garden City, N. Y. 

WINTER TRAINING AND FLYING IS ALSO OFFERED AT THE 
CURTISS FLORIDA AVIATION CAMP 
MIAMI, FLA. 
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Rising again and again above disappointments and failures which would have crushed 
ordinary men. twenty years ago today, those two indomitable spirits of progress, Wilbur 
Wright and Orville Wright flew the first successful heavier-than-air machine at Kitty Hawk, 
North Carolina. 

In observing the twentieth anniversary of that memorable occasion, it is an appealing 
thought to conceive of aircraft not only as instruments available for the national defense but 
also as messengers of peace. 

This year the United States Navy completed the ZR-1 and its performance to date 
demonstrates the practicability of the lighter-than-air rigid ship. 

In Detroit the AIRCRAFT DEyELOPMENT CORPORATION is developing 
for commercial use, a lighter-than-air rigid ship of all metal construction. This ship when 
completed will combine for the first time in history the five fundamental requirements of the 
commercial type ship viz: 

1 . Fireproof. 

2. Weatherproof. 

3. Durable and Permanent in Structure. 

4. Navigable in Practically All Kinds of Weather. 

5. Economical In Use of Buoyant Gas and Ballast. 

For those who are timid let them be reminded that it is a high honor to participate in 
man's last and final accomplishment in the development of a rapid, convenient mode of 
transportation which eventually will give each individual in ANY part of the world a 
common economic interest in EVERY part of the world. 



AIRCRAFT DEVELOPMENT CORPORATION 

Lighter-than-aircraft Engineers and Builders 

Contractors to the U. S. Government 

GENERAL MOTORS BUILDING — DETROIT 
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LETTER 


Twenty years is a short span of time in the 
history of a scientific achievement. In the life of 
an industry it is much longer. Twenty years in 
the telephone, automobile or radio industries have 
established them as industrial units and large per- 
manent groups in the commercial world. The 
aviation industry has passed through several periods 
of development during its short twenty years of 
growth. Unfortunately, it has not been one of 
continuous expansion. Nevertheless the progress 


The early period of promotion of this new in- 
vention was largely in the nature of exhibition fly- 
ing. The Wrights and the other early pioneers 
were quick to recognize the intense interest of the 
public to witness exhibitions of flying and most of 
the early machines were devoted to that work. 
The manufacturing of airplanes at this early period 
was largely to supply this need. It was in these 
early days that the Wrights offered to throw open 
to the American people the rights to their patents 
for what now appears to be the insignificant sum 
of $100,000. That this offer was not accepted is 
an evidence of the lack of foresight of those in- 


The second period was largely devoted to the 
fortifying of the patent situation by everyone in- 
terested in aviation. As is the case in all new arts, 
claims were disputed and litigation ensued. But. 
nevertheless, there was development work going on 
all the time. Foreign progress in this period far 
outstripped our work, so that when the Great War 
came the American airplane constructors were un- 
prepared to handle the unprecedented demand for 
aircraft. 


The third period was the great expansion from 
1914 to 1918 during the war. First, the orders 
came from abroad for raw materials, parts and to 
a certain extent airplanes. Then, when the United 
States entered the war. the rush came for every- 
thing pertaining to aircraft. The demand was so 
great that factories in other lines were turned to 


the manufacture of airplanes and airplane parts 
and accessories. But with the armistice came the 
end of this period. 


The fourth period has been from 1919 to date, 
when the expanded manufacturing facilities were 
put through the difficult processes of contraction. 
Many aircraft companies have disappeared alto- 
gether and those that are left are mere shadows 
of the large organizations that were built up during 
the war. Many attempts have been made to de- 
velop some form of commercial aviation, but with 
the exception of the Air Mail, there has been very 
little accomplished that can truly be said to be on 
a sound business basis. In other words, the air- 
craft industry has now reached a condition where 
it is almost entirely dependent on government 
business. 

The consoling side of the present outlook is the 
undeniable fact that American aircraft engineering 
has made commendable progress and in many par- 
ticulars leads the world. The twenty years have 
built up an appreciation of the public to the neces- 
sity of aerial defense. Given the support that they 
should receive, the next few years will show great 
advances in our governmental air services both in 
equipment and number of personnel. This will 
mean a larger aeronautical industry entirely aside 
from the uses of commercial air transport. 


It is to the use of aircraft in aerial transpor- 
tation that the aircraft industry must look for a 
substantial growth in the future. Government busi- 

for industrial success. The next twenty years will 
bring with them a realization of the hopes of those 
who have been waiting and working patiently for 
the era of aerial transportation. Then and then 
only will the utility of the Wright Brothers in- 

young men of Dayton never intended their in- 
vention to be turned into a war machine of terrible 
destruction. They and everyone else have hoped 
that this new means of transportation could be 
turned to benefit mankind by its peacetime uses. 
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OVER 266 MILES PER HOUR 

'^/’HEN, at Mitchel Field, Long Island, on November 4, 1923, Lieut. A. J. 

Williams in a Navy-Curtiss Racer established this unbelievable speed, the 
eyes of the automotive world turned toward the Curtiss D-12, 450 h.p. engine, 
the super power plant which propelled this aerial projectile. 

JTOR the D-12 engine — the last word in engineering refinement and low 
weight for output — the Curtiss Aeroplane & Motor Corp., after thorough 
tests, selected 

RAYMOND VALVE SPRINGS 



INSTALLED also in the Curtiss D-12 engines with which the winning planes 
were equipped in the Schneider Cup and Pulitzer Races, RAYMOND 
VALVE SPRINGS have stood the most exacting tests required of parts 
when used in high speed power plants. 

Send for Engineering Data 

RAYMOND MANUFACTURING CO. CORRY, PA. 
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1903 - 1923 

Aviation’s Latest Contribution 
to Commerce 

Operated exclusively in the United States by 

The Skywriting Corporation of America 


The process of forming Morse or written signals in the 
air by means of smoke or other visible trails emitted 
from an aircraft and the apparatus used in connection 
therewith are covered by patents issued and pending in 
America and abroad. Vigorous action mill be taken 
against infringers. 


who have purchased all U. S. letters patent 
and pending patent applications issued to, 
or owned, or filed by Major J. C. Savage. 


THE SKYWRITING CORPORATION OF AMERICA 
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The Twentieth Flight Anniversary 

O N the publication date of this issue twenty years have 
elapsed since the epoch making day when the brothers 
Orville and Wilbur Wright solved the problem of mechanical 
flight ■ ith a power driven machine, heavier than air, bnilt 
to their own designs and piloted by themselves. Four flights, 
each under full control of the man on board, were made with 
the original Wright airplane over the desolate sand dunes of 
Kitty llnwk, N. C., on Dec. 17, 1903. The longest of these 
flights lasted slightly less than a minute and covered a dis- 
tance oi approximately three-flfths of a mile. The problem 
of airplane Sight, which had baflled countless experimenters 
for a century, was solved to the imperishable glory of 

This inomentons event marks one of the greatest and most 
tenaciously fought for accomplishments of the human race. 
The earliest records, reaching back into the dim past of 
Man's upward struggle on the path of progress, show that 
ranntless generations ago human beings dreamed of emulating 
the swift flight of birds. In the ancient mythologies gods and 
demons were endowed with the gift of flight as an attribute 
of supreme power. For humans to think of building wings 
for themselves was considered sacrilegious and called for the 
extreme punishment. Even in the more enlightened ages, 
when thi' mechanical arts began developing, the idea of human 
11 ght «n- commonly associated with the powers of darkness. 
Experiments whieh machines that would liberate mankind 
from the bondage of gravity were, for this reason, but rarely 
nmde in public, and records of those made in private were 
shlom kept. Hence, our knowledge of ancient flying ex- 

Onlv with the advent of modern engineering methods and 
srtentilic research, in tile nineteenth century, was the problem 

bv some elect spirits who cheerfully braved the ridicule which 
had now taken the place of ancient superstititon. It was the 
aviation pioneers of this century. Sir George Cayley, Wcnham, 
Strinefollnw, Pcnaud, Langley, Lilienthal and Chanute, who 
laid the rough foundations of the modem theory of mechanical 
flight. These men definitely knew from model experiments 
that flight with machines heavier than air was possible; they 
blew " hnt a full sized airplane required to make it fly and 
"bv it v . uld fly provided it could be made to leave the 
ground ; end vet, when the nineteenth century came to its 
|, h«.',| no airplane had flown ns vet. To bring about this ac- 

Ono was --ability in flight, the difficulty of which had h 


of thes 


1 P°w 


r plant light enough b 


The 


nain the undying fame of the Wright brothers 
y Rogcd these difficulties when they approached 
of human flight, and of having overcome them 


in the incredibly short span of four years. After having 
familiarized themselves with the operation of gliders in the 
manner shown by Lilienthal and Chanute, and having mastered 
the problem of stability by a judicious combination of con- 
trol surfaces, as disclosed by accurate wind tunnel work, they 
proceeded to build their first motor driven airplane. Inabilily 
to obtain from the automobile industry an engine light enough 
for their purpose caused them to construct their own airplane 
motor together with the propellers and the necessary trans- 
mission gear. And when the machine was assembled and tested, 
it flew under full control of the pilot, just as they had an- 

What the invention of the airplane will ultimately mean 
to the world, can as yet but dimly be visualized. We have 
already witnessed, in the greatest war of the human race, the 
application of the flying machine to the manifold requirements 
of military science. We now see it expand beyond the fron- 
tiers of auxiliary warfare set to it by those steeped in age 
long traditions, and assume the role of a now agency of in- 
dependent warfare. 

But however important a part airplanes will play in future 
wars, it is in connection with commercial activities that their 
greatest immediate scope lies. The carrying by airplane of 
mails, express matter and special types of freight as well as 
of passengers, though still in its formative stage, already 
constitutes an important branch of human activity. Aerial 
photography and surveying, skywriting, exploration and re- 
lief work are other fields where the airplane is usefully em- 
ployed in ever growing numbers. Thus, twenty years after 
its invention, the airplane can truly be said to have become 
a well nigh indispensable instrument of civilization. 


The Naval Arctic Air Expedition 

W ONDERFUL as has been the progress of aviation dur- 
ing the past twenty years, as exemplified by such 
spectacular feats as the non-stop flights across the Atlantic 
Ocean and across the greater breadth of the United Slates 
nothing could perhaps better indicate the advance made in 
this art than the proposed American naval air expedition into 
the Arctic. 

Though the plans of the expedition have been made public 
only in the merest outline, the statement that henvier-than-air 
craft and lighter-than-air craft will both participate in this 
great venture is warmly welcomed. We have always held that 
airplanes and airships are complementary to one another, in 
war as well as in peace. Their combined employment for ex- 
ploring a vast unknown region adjacent to the North Pole will 
make available interesting data regarding the manner in which 
airplanes and airships stand up under the strenuous conditions 
of an arctic exploration. This information will readily be 
applicable to the commercial and military operation of air- 
craft and so be of considerable value to all users and makers 
of aircraft. 


731 



The Twentieth Anniversary of Mechanical Flight 

Two Authoritative Accounts of the Wright Brothers’ 

Flying Experiments 


On Dec. 17. 1903. at Kitty, Hank. N. C.. for 
the first lime in the world’s history, a machine heavier 
than air rose from the ground under its own power, 
covered a certain distance in controlled horizontal 
flight and returned safely to earth with the man who 
had guided its progress through the air. The original 
airplane . studied, designed and built — including the 
power plant — by the brothers Wilbur and Orville 
Wright of Dayton, Ohio, had thus made its maiden 
flight. 

Orville piloted the plane on this flight, then Wilbur 
took hold of the controls and repeated the performance 
with the same success. Before the day was over, four 
flights had been accomplished, the longest of which 
covered a distance of 852 ft., the time of flight being 
59 sec. This momentous dale marks the opening 
chapter of the Era of Aviation, the full significance 
of which is as yet hardly realized at large. 

In commemoration of the twentieth anniversary of 
this epoch making event, which falls on the publication 
date of this issue. Aviation is printing below two 
authoritative accounts of the Wright brothers’ first 
successful flights and of the preliminary experiments 
leading up to this accomplishment. 

It was hoped to secure from Orville Wright a more 
detailed account of his and his brother Wilbur's work 
on their solving the problem of mechanical flight. 
But the Wright brothers never were prolific writers, 
which will be regretted by posterity, for the few arti- 


cles they contributed on aeronautics disclose a marked 
ability of expressing the mechanics of flight in terms 
both lucid and concise. Their reluctance to put their 
experiences into writing was humorously justified by 
Wilbur during his flying demonstration in France, in 
1908. when he said: "The only bird that talks is the 
parrot, and he is not a high flier.’’ 

This sentence explains why there is so little author- 
itative information which could be considered a true 
story of the dawn of mechanical flight. However, 
in a letter to the Editor of Aviation, Orville Wright 
writes as follows : — 

"The only statement ever put out either by Wilbur 
or myself intended to be a Story of Mechanical Flight 
was the article in the September. 1908, Century 
Magazine, entitled "The Wright Brothers' Aeroplane, 
by Orville and Wilbur Wright." / prepared this arti- 
cle while Wilbur was in Europe, but as I used a num- 
ber of expressions taken from his writings. I added his 
name as one of the authors. This is the only article 
that I know of that gives a statement (though only m 
outline ) of the work done in producing the first flying 
machine." 

This is the story printed below by courtesy of 
Century Magazine. Following it will be found a de- 
tailed account of the first power flights made at Kitty 
Hawk. N. C., which was contributed by Orville 
Wright to Flying (New York) of December, 
1913 . — Editor. 


The Wright Brothers’ Aeroplane 

By ORVILLE and WILBUR WRIGHT 
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nunc into the hous 
coaled in his h 
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occupied the minds o£ men n 
cs. Our personal interest in it 
Late in the autumn of 1878, 

e objeet partly 


dates from 


could si 
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nstcad of falling to the floor, as we 
it flew across the room till it struck the ceiling, 
fluttered awhile, and finally sank to the floor. It was 
>y known to scientists as a “helicoptere,” but which 
sublime disregard for science, at once dubbed a “bat.” 
light frame of cork and bamboo, covered with paper, 
rmed two screws, driven in opposite directions by 
nnds under torsion. A toy so delicate lasted only a 
to in the hands of small boys, but its memory was 

I years later we began building these helicopt&res 
fives, making each one larger than that preceding, 
air astonishment, we found that the larger the “bat,” 
it flew. We did not know that a machine having 
ee the linear dimensions of another would require 
ICS the power. We finally became discouraged, and 
to kite-flying, a sport to which we had devoted so 
ention that we were regarded as experts. But as we 
ildor, we had to give up this facinating sport as un- 
: to boys of our ages. 

i not till the news of the sad death of Lilienthal 
America in the summer of 1896 that we again gave 
n passing attention to the subject of flying. We then 


studied with great interest Chanute’s “Progress in Flying 
Machines,” Langley’s “Experiments in Aerodynamics,” the 
“Aeronantical Annuals” of 1895, 1896, and 1897, and several 
pamphlets published by the Smithsonian Institution, especi- 
ally articles by Lilienthal and extracts from Mouillard's “Em- 
pire of the Air." The larger works gave us a good 
understanding of the nature of the flying problem, and the 
difficulties in past attempts to solve it, while Mouillard and 
Lilienthal. the irreat missionaries of the flying cause, infected 
unquenchable enthusiasm, and transformed 


idle - 


>sity i. 


> the a 


T wo Schools of Aviation 

In the field of aviation there were two schools. The first, 
represented by such men as Professor Langley and Sir Hiram 
Maxim, gave chief attention to power flight; 
represented by Lilienthal, Mouillard and Clianut 
flight. Our sympathies were with the latter s 


tool, partly 
t' mounting 


from . . __ 

to manage, and partly, no doubt, from the extraoroiMij 
charm and enthusiasm with which the apostles of soanog 
flight set forth the beauties of sailing through the air on 
fixed wings, deriving the motive power from the wind it®j*- 
The balancing of a flyer may seem, at first thought, to be 
a very simple matter, yet almost every experime-*"* h “ 
found in this the one point which he could n> ' 
roaster. Many different methods were tried, 
menters placed the center of gravity far belo' 
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Orville Wright Wilbur Wright 


ed to oscillate in a manner destructive of all stability, 
re satisfactory system, especially for lateral balance, 
at of arranging the wings in the shape of a broad V, 
n a dihedral angle, with the center low and the wing- 


ed to calm air. 

a slightly modified form the same system was applied to 
orc-and-aft balance. The main aeroplane was set at a 
ive angle, and a horizontal tail at a negative angle, while 
enter of gravity was placed far forward. As in the case 
reral control, there was a tendency to constant undulation, 
the very forces which caused a restoration of balance in 
i. caused a disturbance of the balance in winds. Not- 
tanding the known limitations of this principle, it has 
embodied in almost every prominent flying-machine 


The Problem of Stability 

After considering the practical effect of the dihedral prin- 
ciple, we reached the conclusion that a flyer founded upon it 
might ho of interest from a scientific point of view, but could 
be of no value in a practical way. We therefore resolved to 
try a fundamentally different principle. We would arrange 
the machine so that it would not tend to right itself. We 
would make it as inert ns possible to the effects of change of 
direction or speed, and thus reduce the effects of wind-gusts 

by giving the aeroplanes a peculiar shape; and in the lateral 
balance, by arching the surfaces from tip to tip, just the re- 

smtable contrivance, actuated by the operator, forces should 
be brought into play to regulate the balance. 

Lilienthal and Chanutc had guided and balanced their ma- 
chines by shifting the weight of the operator’s body. But 


this method seemed to us incapable of expansion to meet large 
conditions, because the weight to be moved and the distance 
of possible motion were limited, while the disturbing forces 
steadilv increased, both with wing area and with wind velocity. 
In order to meet the needs of large machines, we wished to 
employ some system whereby the operator could vary at will 
tho inclination of different parts of the wings, and thus obfain 
from the wind forces to restore the balance which the wind 
itself had disturbed. This could easily bo done by using 
wings capable of being warped, and by supplementary ad- 
justable surfaces in the shape of rudders. As the forces 
obtainable for control would necessarily increase in the same 
ratio ns the disturbing forces, the method seemed capable of 
expansion to an almost unlimited extent. A happy device 
was discovered whereby the apparently rigid system of super- 
posed surfaces, invented by Wenhnm, and improved by 
Stringfellow and Chanute, could be warped in a most unex- 
pected way, so that the aeroplanes could be presented on the 
right and left sides at different angles to the wind. This, 
with an adjustable, horizontal front rudder, formed the main 
feature of our first glider. 

The period from 1885 to 1900 was one of unexampled 

that the age of flying was at hand. But Maxim, after spend- 
ing $100,000, abandoned the work; the Ader machine, built 
at the expense of the French Government, was a failure; 
Lilienthal and Pilcher were killed in experiments; and 
Chanute and many others, from one cause or another, had 
relaxed their efforts, though it subsequently become known 
that Professor Langley was still secretly at work on a machine 
for the United States Government. The public, discouraged 
by the failures and tragedies just witnessed, considered flight 
beyond the reach of man, and classed its adherents with the 
inventors of perpetual motion. 

We began our active experiments at the close of this period, 
in October, 1900, at Kitty Hawk, North Carolina. Our ma- 
chine was designed to be flown as a kite, with a man on 
board, in winds of from fifteen to twenty miles an hour. Hut, 
upon trial, it was found that much stronger winds wore re- 
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quired to lift 
found it necessi 
to fly the raachi 


Suitable winds not being plentiful, we 
in order to test the new balancing system, 
s a kite without a man on board, operating 
lords from the ground. This did not give 
:the practice anticipated, but it inspired confidence in the new 
system of balance. 

In the summer of 1901 we became personally acquainted 
with Mr. Chanute. When he learned that we were interested 
in flying as a sport, and not with any expectation of recov- 
ering the money we were expending on it, he gave us much 
encouragement. At our invitation, he spent several weeks 
with us at our camp at Kill Devil Hill, four miles south of 
Kitty Hawk, during our experiments of that and the two 
succeeding years. He also witnessed one flight of the power 
machine near Dayton, Ohio, in October, 1904. 

The 1901 Glider 

The machine of 1901 was built with the shape of surface 
used by Lilienthal, curved from front to rear like the segment 
'of a parabola, with a curvature 1/12 the depth of its cord; 
, but to make doubly sure that it would have a sufficient lifting 
capacity when flown as a kite in fifteen- or twenty-mile winds, 
we increased the area from 165 square feet, used in 1900, to 
308 square feet — a size much larger than Lilienthal, Pilcher, 
or Chanute had deemed safe. Upon trial, however, the lifting 
capacity again fell very far short of calculation, so that the 
idea of securing practice while flying as a kite, had to be 
abandoned. Mr. Chanute, who witnessed the experiments, 
told us that the trouble was not due to poor construction of 
the machine. We saw only one other explanation — that the 
tables of air-pressures in general use were incorrect. 

We then turned to gliding — coasting' down hill on the air — 
as the only method of getting the desired practice in balancing 
a machine. After a few minutes’ practice we were able to 
make glides of over 300 feet, and in a few days were safely 
operating in twenty-seven-mile* winds. In these experiments 
we met with several unexpected phenomena. We found that, 
contrary to the teachings of the books, the center of pressure 
on a curved surface traveled backward when the surface was 
inclined, at small angles, more and more edgewise to the wind. 
We also discovered that in free flight, when the wing on one 
side of the machine was presented to the wind at a greater 
angle than the one on the other side, the wing with the greater 
angle descended, and the machine turned in a direction just 
the reverse of what we were led to expect when flying the 
machine as a kite. The larger angle gave more resistance to 
forward motion, and reduced the speed of the wing on that 
side. The decrease in speed more than counterbalanced the 
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and more edgewise to the wind! In the eighteenth 
the French Academy prepared tables giving such infr 
and at a later date the Aeronautical Society of Gren 
made similar experiments. Many persons likewise ; 
measurements and formulas ; but the results were so d i 
that Professor Langley undertook a new series of i 
ments, the results- of which form the basis of his . 
work, “Experiments in Aerodynamics.” Vet a critic: 
ination of the data upon which he based his conclusi. 
the pressures at small angles shows results so varii 
make many of his conclusions little better than guess - 
To work intelligently, one needs to know the effi 
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the Dark 

The experiments of 1901 were far from encouraging. Al- 
though Mr. Chanute assured us that, both in control and in 
weight carried per horse-power, the results obtained were 
better than those of any of our predecessors, yet we saw that 
the calculations upon which all flying-machines had been based 
were unreliable, and that all were simply groping in the dark. 
Having set out with absolute faith in the existing scientific 
data, wo were driven to doubt one thing after another, till 
finally, after two years of experiment, we cast it all aside, 
and decided to rely entirely upon our own investigations. 
Truth and error were everywhere so intimately mixed as to be 
undistinguisliable. Nevertheless, the time expended in pre- 



a good general understanding of the subject, and enabled us 
at the outset to avoid effort in many directions in which re- 
sults would have been hopeless. 

Tbo standard for measurements of wind-pressures is the 
force produced by a current of air of one mile per hour 
velocity striking square against a plane of one square-foot 




The diflicnjty ir 


Fig. I. Outline drawings of the original Wright airplane 
(1903). with !Z hp. engine 


maximum thickness are different ; some surfaces :i 
efficient at one angle, others at other angles. The ■ 
the edge also makes a difference, so that thousand- 
binations are possible in so simple a thing as a win 

Wind Tunnel Work 

We had taken up aeronautics merely as a sport 
luctantly entered upon the scientific side of it Bu: 
found the work so fascinating that we were draw 
deeper and deeper. Two testing-machines were bui 
we believed would avoid the errors to which tlienir- - 
of others had been subject. After making prclimit 
urements on a great number of different-shaped sin 
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secure a general understanding of the subject we began sys- 
tematic measurements of standard surfaces, so varied in 
design as to bring out the underlying causes of differences 
noted in their pressures. Measurements were tabulated on 
nearly fifty of these at all angles from zero to 45 degrees, at 
intervals of 2 Vi degrees. Measurements were also secured 
showing the effects on each other when surfaces are super- 
posed, or when they follow one another. 

Some strange results were obtained. One surface, with a 
heavy roll at the front edge, showed the same lift for all 
angles from 7% to 45 degrees. A square plane, contrary to 
the measurements of all our predecessors, gave a greater pres- 
sure at 30 degrees than at 45 degrees. This seemed so anoma- 
lous that wo were almost ready to donbt our own measure- 
ments. when a simple test was suggested. A weather-vane, 
with two planes attached to the pointer at an angle of 80 
degrees with each other, was made. According to our tables, 
rach a vane would be in unstable equilibrium when pointing 
directly into the wind; for if by chance the wind should hap- 
pen to strike one plane at 39 degrees and the other at 41 
decrees, the plane with the smaller angle would have the 
greater pressure, and the pointer would bo turned still farther 

cured muni pressures, which would be at approximately 30 
and 50 degrees. But the vane performed in this very manner. 
Further corroboration of the tables was obtained in exper- 
iments with a new glider at Kill Devil Hill the next season. 

The Gliding Flights of 1902 

In September and October, 1902, nearly one thousand 
gliding (lights were made, several of which covered distances 
of over fiOO feet. Some, made against a wind 61 thirty-six 
miles an hour, gave proof of the effectiveness of the devices 
for control. With this machine, in the autumn of 1903, we 
made n number of flights in which we remained in the air for 
over n - -mute, often soaring for a considerable time in one 
spot, without any descent at all. Little wonder that our un- 
sciontiti assistant should think the only thing needed to keep 
it indefi itely in the air would be a coat of feathers to make 
it light ’ 

f'bal'' ™’ urate . for making calculations, and a system 


in a position, we thought, to build a successful power-flyer. 
The first designs provided for a total weight of 600 pounds, 
including the operator and an eight horse-power motor. But, 
upon completion, the motor gave more power than had been 
estimated, and this allowed 150 pounds to be added for 
strengthening the wings and other parts. 

Our tables made the designing of the wings an easy matter; 
and as screw-propellers are simply wings traveling in a spiral 
course, we anticipated no trouble from this source. We had 
thought of getting the theory of the screw-propeller from the 
marine engineers, and then by applying our tables of air- 
pressures to their formulas of designing air-propellers suitable 
for our purpose. But so far ns we could learn, the marine 
engineers possessed only empirical formulas, and the exact 
action of the screw-propeller, nfter a century of use, was still 
very obscure. As we were not in a position to undertake 
a long series of practical experiments to discover a propeller 
suitable for our machine, it seemed necessary to obtain such 
a thorough understanding of the theory of its reactions as 
would enable us to design them from calculation alone. What 
at first seemed a simple problem became more complex the 

air flying backward, the propellers turning sidewn.se, and 
nothing standing still, it seemed impossible to find a starting- 
point from which to trace the various simultaneous reactions. 
Contemplation of it was confusing. After long arguments, 
we often found ourselves in the ludicrous position of each 
having been converted to the other’s side, with no more agree- 
ment than when the discussion began. 

It was not till several months had passed, and every phase 
of the problem had been thrashed over and over, that the 
various reactions began to untangle themselves. When once 
a clear understanding had been obtained, there was no diffi- 
culty in designing suitable propellers, with proper diameter, 
pitch, and area of blade, to meet the requirements of the 
flyer. High efficiency in a screw-propeller is not dependent 
upon any particular or peculiar shape, and there is no such 
thing as a “best” screw. A propeller giving a high dynamic 
efficiency when used upon one machine, may be almost worth- 
less when used upon another. The propeller should in every 
case be designed to meet the particular conditions of the 
machine to which it is to be applied. Our first propellers. 
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medium in which it acts, stands still for a moment. The 
thrust depends upon the speed and the angle at which the 
blade strikes the air ; the angle at which the blade strikes the 
air depends upon the speed at which the propeller is turning, 
the speed the machine is traveling forward, and the speed at 
which the air is slipping backward; the slip of the air back- 
wards depends upon the thrust exerted by the propellers and 
the amount of air acted upon. When any one of these 
changes, it changes all the rest, as they are all interdependent 
upon one another. But these are only a few of the many 
factors that must be considered and determined in calculating 
and designing propellers. 

Our minds became so obsessed with it that we could do little 
other work. We engaged in numerable discussions, and often 
after an hour or so of heated argument, we would discover 
that we were as far from agreement as when we started, but 
that both had changed to the other’s original position in the 
discussion. After a couple of months of this study and dis- 
cussion, we were able to follow the various reactions in their 
intricate relations long enough to begin to understand them. 
We realised that the thrust generated by a propeller when 
standing stationary was no indication of the thrust when in 
motion. The only way to really test the efficiency of a pro- 
peller would be to actually try it on the machine. 

Reason for T wo Propellers 

For two reasons we decided to use two propellers. In the 

reaction against a larger quantity of air, and at the same 
time use a larger pitch angle than was possible with one pro- 
peller; and in the second place by having the propellers turn 
in opposite directions, the gyroscopic action of one would 
neutralize that of the other. The method we adopted of 
driving the propellers in opposite directions by means of 
chains is now too well known to need description here. We 
decided to place the motor to one side of the man, so that in 
case of a plunge head first, the motor could not fall upon 
him. In onr gliding experiments we had had a number of 
experiences in which we had landed upon one wing, but the 
crushing of the wing had absorbed the shock, so that we were 

To provide against the machine rolling over forward in land- 

front of the main surfaces. Otherwise tile general construc- 
tion and operation of the machine was to be similar to that of 
the 1902 glider. 

When the motor was completed and tested, we found that 
it would develop 16 hp. for a few seconds, but that the power 
rapidly dropped till, at the end of a minute, it was only 12 
hp. Ignorant of what a motor of this size ought to develop, 
we were greatly pleased with its performance. More exper- 
ience showed us that we did not get one half of the power we 
should have had. 

With 12 hp. at our command, we considered that we could 
permit the weight of machine with operator to rise to 750 
or 800 lb., and still have as much surplus power as we had 
original! v allowed for in the first estimate of 550 lb. 

Before leaving for our camp at Kitty Hawk we tested the 
chain drive for the propellers in our shop at Dayton, and 

tuhing. were not strong enough to stand the shocks received 
from a gasoline motor with light fly wheel , although they 
would hnve been able to transmit three or four times the 
power if uniformly applied. We therefore built a new set 
of shafts of heavier tnbing, which we tested and thought to 
be abundantly strong. 

Assembling the Airplane 

We left Dnvton Sept. 23. 1903, and arrived at our camp 
at Kill Devil H ill on Friday, the 25th. We found there pro- 
visions and tools, which had been shipped by freight several 
weeks in advance. The building, erected in 1901 and enlarged 
in 1902. was found to have been blown by a storm from its 
foundation posts a few months previously. While we were 
awaiting the arrival of the shipment of machinery and parts 
from Dayton, we were busy putting the old building in repair, 
nnd erecting a new building to serve as a workshop for assem- 
bling and housing the new machine. 


Just as the building was being completed, the parts sad 
materials for the machines arrived simultaneously with one 
of the worst storms that had visited Kitty Hawk In years. 
The storm came on suddenly blowing 30 to 40 mi /hr. It 
increased during the night, and the next day was blowing 
over 75 mi. /hr. In order to save the tar-paper roof, we de- 
cided it would be necessary, to get out in this wind and nail 
down more securely certain parts that were especially exposed. 
When I ascended the ladder and reached the edg of the 
roof, the wind caught under my large coat, blew it u . around 
mv head and bound my arms till I was perfectly helpless, 
Wilbur came to my assistance and held down my < at while 
I tried to drive the nails. But the wind was so -trong I 
could not guide the hammer and succeeded in striding my 
fingers as often as the nails. 

The next three weeks were spent in setting tli, motor- 
machine together. On days with more favorable inds we 
gained additional experience in handling a flier b' gliding 
with the 1902 machine, which we had found in pr, tty good 
condition in the old building, where we had left it the year 
before. 

Mr. Chanute and Dr. Spratt, who had been guc--- in our 
camp in 1901 and 1902, spent some time with us, bill neither 
one was able to remain to see the test of the motor- machine, 
on account of the delays caused by trouble which developed 
in the propeller shafts. 

Problem of Power Transmission 

While Mr. Chanute was with us, a good deal of lime was 
spent in discussion of the mathematical calculations upon 
which we had based our machine. He informed us that, in 
designing machinery, about 20 per cent was usually allowed 
in the transmission of power. As we had allowed only 5 per 
cent, n figure we had arrived at by some crude measurements 
of the friction of one of the chains when carrying only a 
very light load, we were much alarmed. More than the whole 
surplus in power allowed in our calculations would, according 
to Mr. Chanutc’s estimate, be consumed in friction in the 
driving chains. After Mr. Chanute’s departure, we suspended 
one of the drive chains over a sprocket, hanging bags of 
sand on cither side of the sprocket of a weight that would be 
approximately equal to the pull that would be exerted on the 
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machine and made another test. A new trouble developed. 
The sprockets which were screwed on the shafts, and locked 
with nuts of opposite thread, persisted in coming loose. After 
many futile attempts to get them fast, we had to give it up 
and went to bed much discouraged. After a night’s rest we 
got up in better spirits and resolved to try again. 

Whi " in the bicycle business we had become well acquainted 
with t! - use of bard tire cement for fastening tires on the 
rims. We had once used it successfully in repairing a stop 
watch Iter several watclismitbs bad told us it could not be 
repair' . 1 . If tire cement was good for fastening the hands on 
a stop watch, why should it not be good for fastening the 
sprock, is on the propellers of a flying machine 1 We decided 
to try t. We heated the shafts and the sprockets, melted 
cemenl into the threads, nnd screwed them together again. 
This li >uble was over. The sprockets stayed fast. 


enough time before dark to take the machine to one of this 
hills, where, by placing the track on a steep incline, sufficient 
speed could be secured for starting in calm air. 

Monday, Dec. 14, was a beautiful day, but there was not 
enough wind to enable a start to be made from level ground 
about camp. We therefore decided to attempt a flight from 
the side of the big Kill Devil Hill. We had arranged with 
the members of the Kill Devil Life Saving Station, which was 
located a little over a mile from our camp, to inform them 
when we were ready to make the first trial of the machine. 
We were soon joined by J. T. Daniels, Robert Westcott, Thomas 
Beachem, W. S. Dough and Uncle Benny O’Neal, of the 
station, who helped us get the machine to the hill, a quarter 
mile away. We laid the track 150 ft. up the side of the hill 
on a 9 deg. slope. With the slope of the track, the thrust 
of the propellers and the machine starting directly into ths 



Fig. 5. The IV right camp at Kitty Hapl(, N. C„ in 1903, pith the original Wright airplane. The large building, pith 
Wilbur W right standing at the entrance. Pas used for housing the machine, phile the small building served as a porkshop and 
living quarters 


a ready for test, bad weather set in. 
It had been disagreeably cold for several weeks, so cold that 
we could scarcely work on the machine some days. But now 
we began to have rain and snow and a wind of 25 to 30 
mi./hr. blew for several days from the north. While we were 
delayed by the weather we arranged a mechanism to measure 
automatically the duration of the flight from the time the ma- 
chine started to move forward to the time it stopped, the 
raveled through the air in that time, and the number 
tions made by the motor and propeller. A stop 
k the time; an anemometer measured the air traveled 
through : and a counter took the number of revolutions made 
by the propellers. The watch, anemometer and revolution 
counter were all automatically started and stopped simultane- 
ously. From data thus obtained we expected to prove or dis- 
prove the accuracy of onr propeller calculations. 

On Nov. 28, while giving the motor a run indoors, we 
thought we again saw something wrong with one of the 
propeller shafts. On stopping the motor, we discovered that 
one of the tubular shafts had cracked ! 

Immediate preparation was made for returning to Dayton 
to build another set of shafts. We decided to abandon the 
om of tubes, as they did not afford enough spring to take 
op tie shucks of premature or missed explosions of the motor, 
oolid tool-steel shafts of smaller diameter than the tubes pre- 
viously used were decided upon. These would allow a certain 
Meant of spring. The tabular shafts were many times 
stn >nger than would have been necessary to transmit the 
Power of onr motor if the strains upon them had been nni- 
J’ !l «'»> large hollow shafts had no spring in them to 
“sorb Hie unequal strain. 

Pirst Attempt at Power Flight 
*w' lbu ' rc,mained in rawnp while I went to get the new 
lhh Z'c r d,d not ^ back to camp again until Friday, the 
•h of I«, eember. Saturday afternoon the machine was again 

Urt L f ° r |. tnttl ’ bot tho wind was 80 Iight ’ that ° start ““'a 
‘nave been made from level ground with the ran of only 
60 ft permitted by onr monorail track. Nor was there 
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wind, we did not anticipate any trouble ir. getting up flying 
speed on the 60 ft. monorail track. But we did not feel 
certain the operator coaid keep the machine balanced on the 
track. 

When the machine had been fastened with a wire to the 
track, so that it could not start until released by the operator, 
and the motor had been run to make sure it was in condition, 
we tossed up a coin to decide who should have the first trial. 
Wilbur won. I took a position at one of the wings intending 
to balance the machine as it ran down tho track. But when 
the restraining wire was slipped, the machine started off so 
quickly I could stay with it only a few feet. After a 35- to 
40-ft. ran, it lifted from the rail. But it was allowed to turn 
up too much. It climbed a few feet, stalled and then settle! 
to the ground near the foot of tho hill 105 ft. below. My stop 
watch showed that it had been in tho air just 3Ve sec. Ia 
landing the left wing touched first. The machine swung 
around, dng the skids into the sand and broke one of them. 
Several other parts were also broken, but the damage to the 
machine was not serious. While the test had shown nothing 
as to whether the power of the motor was sufficient to keep 
the machine up, since the landing was made many feet below 
tho starting point, the experiment had demonstrated that the 
method adopted for lannching the machine was a safe and 
practical one. On the whole we were much pleased. 

Various Difficulties 

Two days were consumed in making repairs, and tho ma- 
chine was not ready again till late in the afternoon of this 
16th. While we had it ont on the track in front of the build- 
ing, making the final adjustments, a stranger came along. 
After looking at tho machine a few seconds he inquired whan 
it was. When we told him it was a flying machine he asked 
whether we intended to fly it. We said we did, as soon as wo 
had a suitable wind. He looked at it several minutes longer 
and then, wishing to be courteous, remarked that it looked an 
if it would fly, if it had a “suitable wind.” We were much 
amused for, no doubt, he had in mind the recent 75-mile gale 
when he repeated onr words, "a suitable wind 1” 
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Daring: the night of Dee. 16, 1903, a strong cold wind blew 
from the north. When we arose on the morning of the 17th, 
the puddles of water, which had been standing around camp 
since the recent rain, were covered with ice. The wind had a 
velocity of 10 to 12 m./sec. (22 to 27 iui./hr.). We thought 
it would die down before long, and so remained indoors the 
early part of the morning. But when 10 o’clock arrived, and 
the wind was as brisk as ever, we decided that we had better 
get the machine out and attempt a flight. We hung out the 
signal for the men of the Life Saving Station. We thought 
that by facing the machine into a strong wind, there ought 
to be no trouble in launching it from the level ground about 
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gliders in the air had convinced us that the machine was 
capable of lifting and maintaining itself in the air, and that 
with a little practice, it could be safely flown. 

Orville’s First Flight 

Wilbur, having used his turn in the unsuccessful attemnt 
of the 14th, tile right of the first trial now belonged to me 
After running the motor a few minutes to heat it up, I re- 
leased the wire that held the machine to the track, and the 
machine started forward into the wind. Wilbur ran at the 
side of the machine, holding the wing to balance it on the 
track. Unlike the start on the 14th, made in a calm, the 



camp. We realized the difficulties of flying in so high a 
wind, but estimated that the added dangers in flight would be 
partly compensated for by the slower speed in landing. 

We laid the track on a stretch of ground about one-hundred 
feet north of the new building. The biting cold wind made 
work difficult, and we had to warm up frequently in our 
living room, where we had a good fire in an improvised stove 
made of a large carbide can. By the time all was ready. 
J. T. Daniels, W. S. Dough, and A. D. Etheridge, members 
of the Kill Devil Life Saving Station; W. C. Brinkley, of 
Manteo, and Johnny Moore, a boy from Nogs Head, had 

We had a “Richard” hand anemometer with which we 
measured the velocity of the wind. Measurements made just 
before starting the first flight showed velocities of 11 to 12 
m./sec., or 24 to 27 mi./lir. Measurements made just before 
the last flight gave between 9 and 10 mi. /sec. One made just 
after showed a little over 8 m./sec. The records of the Gov- 
ernment Weather Bureau at Kitty Hawk gave tlio velocity 
of the wind between the hours of 10.30 and 12.00 o'clock, the 
time during which the four flights were mode, os averaging 
27 mi./hr. at the time of the first flight and 24 mi. /hr. at the 
time of the last. 

With all the knowledge and skill acquired in thousands of 
flights in the last twenty years, I would not think today of 
making my first flight on a strange machine in a twenty-seven- 
mile wind, even if I knew tlint the machine had already been 
flown and was safe. After these years of experience I look 
with amazement upon our audacity in attempting flights with 
a new and untried machine under such circumstances. Yet 
faith in our calculations and the design of this first machine, 
based upon our tables of air pressures, secured by months of 
laboratory work, and confidence in our system of control de- 
veloped by three years of actual experience in balancing 


machine, racing a 27-mi. wind, started very slowly. Wilbnr 
was able to stay with it till it lifted from the track after a 
40 ft. run. One of the Life Saving men snapped the camera 
for us, taking the picture just as the machine had reached the 
end of the track and had risen to a height of about two feet. 
The slow forward speed of the machine over the ground is 
clearly shown in the picture by Wilbur’s attitude. He stayed 
along beside the machine without any effort. 


The course of the flight up and down was exceedingly 
erratic, partly due to the irregularity of the air, and party 
to lack of experience in handling this machine, ’l l" 1 control 
of the front rudder was difficult on account of its being bal- 
anced too near the center. This gave a tendency to turn 
itself when started; so that it turned too far on one side and 
then too far on the other. As a result the machine would 
rise suddenly to about 10 ft., and then as suddenly dart for 
the ground. A sudden dart when a little over 100 ft. from the 
end of the track, or a little over 120 ft from the point at 
which it rose into the air, ended the flight. As the velocity 
of the wind was over 35 ft./sec. and the speed of the machine 
over the ground against the wind 10 ft./sec., the spoed ot 
the machine relative to the air was over 45 ft./see.. and tae 
length of the flight was equivalent to a flight of 540 ft made 
in calm air. This flight lasted only 12 sec., but it was never- 
theless the first in the history of the world in which a machine 
carrying a man had raised itself by its own power into tn 
air in full flight, had sailed forward without the reduction oi 
speed, and had finally' landed at a point as high as that from 
which it started. 

With the assistance of our visitors we carried 'he mnriim® 
back to the track and prepared for another flight. T he sting- 
wind, however, had chilled us all through, so that bet° 
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attempting a second flight, we all went to the building again 

Wilbur’s First Flight 

At twenty minutes after eleven Wilbur started on the sec- 
ond flight. The course of this flight was much like that of the 
first, very much up and down. The speed was faster than the 
first flight, due to the lesser wind. The duration of the flight 
was less than a second longer than the first, but the distance 
covered was about 75 ft. greater. 

Twenty minutes later the third flight started. This one was 
steadier than the first one an hour before. I was proceeding 
along pretty well when a sudden gust from the right lifted the 
machine up 12 to 15 ft. and turned it up sidewise in ail alarm- 
ing manner. It began a lively sidling off to the left. I 
warped the wings to try to recover the lateral balance 
and at the same time pointed the machine down to reach the 
ground ns quickly as possible. The lateral control was more 
effective than I had imagined and before I reached tlic ground 
the right wing urns lower than the left and struck first. The 
time of this flight was fifteen seconds and the distance over 
the ground a little over 200 ft. 

Wilbur started the fourth and last flight at just 12 o'clock. 
The first few hundred feet were up and down as before, but 
by I lie time 300 ft. had been covered, the machine was under 
much better control. The course for the next four or five 
hundred feet had but little undulation. However, when out 
nbout 800 ft. the machine began pitching again, and, in one 
of its darts downward, struck the ground. The distance over 
the ground was measured and found to be 852 ft. ; tlm time of 
the flight 59 sec. The frame supporting the front rudder was 
badly broken, but the main part of the machine was not in- 
jured at all. We estimated that the machine could bo put in 
condition for flight in a day or two. 

While we were standing around discussing this last flight, 
a sudden strong gust of wind struck the machine and began 
to turn it over. Everybody made a rush for it. Wilbur who 
was at. one end, seized it in front, Mr. Daniels and I, who were 
behind, tried to stop it by holding to the rear uprights. All 
our efforts were in vain. The machine rolled over and over. 
Daniels, who had retained his grip, was carried along with it, 
and was thrown about head over heels inside of the machine. 
Fortunately he was not seriously injured, though badly 
bruised in falling about against the motor, chain guides, etc. 
The ribs in the surfaces of the machines were broken, the 
motor injured and the chain guides badlv bent, so that all 
possibility of further flights with it for tliat year were at an 




Regarding Collier Trophy Award 

The Collier Trophy Committee of the National Aeronautic 
Association will meet on Jan. 15, 1924, to view and pass upon 
the claims made by various contenders for this trophy. 

For your information, we are attaching hereto the pro- 
visions of deed of gift and past awards for this trophv. In 
order that claims may be heard, it is absolutely necessary 
that they be in the hands of this Committee not Inter than 
Saturday, Jan. 12. All claims must be attested before a 
notary public and seal attached. In case specinl demonstra- 
lions are desired, word should immediately bo sent to the 
t oilier Trophy Committee, which will, if 'possible, sssign a 
representative ns witness. 

Declarations of private tests and demonstrations must be 
signed by two responsible and representative witnesses. These 
men shall be outside of the organization of the contender, 
such ns municipal, military or naval officers or other men of 
prominence and standing. 

e T h n C ?J lic , r Trophy Committee consists of: Orville Wright, 
r ° jj o, n ""’ Dr - Gpor S p W. Lewis, Porter Adams and 

B. Bussell Shaw. 

The Collier Trophy, donated by Robert J. Collier, Esq to 
be awarded annually by the National Aeronautic Association 
tor the greatest achievement in aviation in America, the value 
ot which has been thoroughly demonstrated by the actual use 
during the preceding year. 
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Sir George Cayley’s Work in Aeronautics 

Early Pioneer Originated Airplane Flight Theory and 
Anticipated Metal-Hull Airship 


Among the world's great aeronautical pioneers Sir 
Ceorge Cayle y holds a place the importance of which 
is not generally realized, if it is not totally overlooked, 
by the contemporary flying world. His principal 
claim to lasting fame lies in his remarkable ability to 
grasp and expound the basic principles underlying the 
theory of power flight with machines both lighter and 
heavier than air at a time when contemporary knowl- 
edge of the subject was. almost without an exception, 
a tangled web of fallacious speculations. Asa pioneer 
of the airplane. Sir Ceorge ranks particularly high, 
for he was the first, as far as is known. to reduce the 
problem of mechanical flight to terms of engineering, 
and to test — in 1809 — the results of his laboratory 
work by means of gliding experiments. 

The twentieth anniversary of the definite solution 
of the problem of mechanical flight by the IV right 
brothers makes it therefore particularly timely to re- 
call the main points of the work done by Cayley in 
furtherance of air navigation. The account which 
follows is taken from an excellent paper read by 
]. E. Hodgson before the Newcomen Society in Lon- 
don. England, which was published by The Journal 
of (he Royal Aeronautical Society of August. 

1923 . — Editor. 

Sir George Cayley was born at his ancestral home Brompton 
Hall, in the North Biding of Yorkshire, on Dee. 27, 1773. 
The bent of his mind toward scientific pursuits became ap- 
parent in early years, and it is said that his interest in aerial 
navigation was inspired when he was not more than 10 or 12 
years old by the Montgolfiers' discovery of the balloon. As 
he himself relates his first experiment in aeronautics was made 
with a Chinese '‘filing top” in the year 1796, and it is sig- 
nificant of his steadfast attachment to the subject, that as late 
ns 1854, he sent a description of an improved type of this 
aerial toy to the distinguished French aeronaut and writer, 
Dupuis-Deleourt. in 1795 he married Sarah Walker (the 
only daughter of Rev. George Walker, F.R.S., and President 
of the Literary and Philosophical Society of Manchester), 
by whom he had a large family. 

Early Contributions on Aeronautics 
His first published contributions on “Aerial Navigation" 
(mechanical flight) appeared in Nicholson's Journal of Phil- 
osophy in 1809-10; in 1816-17 he expounded in the pages ot 
Til loch's Philosophical Magazine his ideas on navigable bal- 
loons. a subject to which he returned in letters published in 
the Mechanics' Magazine in 1837. Further contributions 
(suggested bv the discussion on Henson’s “Aerial Carriage”) 
to the latter periodical in 1843, with two articles in the Bulletin 
of (lie "Societc Aerostatique et Mcteorologique de France” in 
1853. complete the record of his extant writings. It can 
hardly be doubted that these cover but a small part of all the 
investigations, calculations and experiments made on aero- 
nautical matters over many years. Of his life and scientific 
labors apart from aeronautics little is known. Politics and 
the affairs of the family estates doubtless occupied much of his 
lime, but it is dear that his chief concerns were science and 
engineering in general, and aeronautics in particular. He 
built a shed or outhouse at Brompton in which he conducted 
a large number of experiments on the application of elec- 
tricity as a motive power, and on the development of the gas 
engine. In the latter direction he contributed to Nicholson’s 


Journal in 1807 a “Description of an engine for affording 
mechanical power from air expanded by heat,” but though 
constructed at Newcastle on what Cayley termed “a consid- 
erable scale,” it proved unsuccessful. 

Later in life he accepted the congenial office of chairman of 
the old Polytechnic Institution, while in 1852 he stood suc- 
cessfully ns’ Parliamentary candidate for the borough of 
Scarborough. lie retired after two years and died at Bromp- 
ton Hall bn Dec. 15, lS57.t 

Of Cayley's character it is difficult, from the meager knowl- 
edge available, to form a true conception, but the amplitude 
of his views on aerial navigation suggests a mind of great 
breadth of view, endowed with remarkable imaginative fore- 
sight. For as early as 1809 he expressed complete confidence 
in the practicability and security of mechanical flight as a 
method of transport, at a speed exceeding that of the railway 
train, and by 1816-17 he was advocating the navigable balloon 
with even stronger conviction, as offering “ a direct, swift and 
easy floatage from any one point to every other on the face 
of the globe." His large conception of air travel cannot 
be more forcibly expressed than in his own words. “An un- 
interrupted navigable ocean,” he said, “that comes to the 
threshold of every man's door, ought not to be neglected as a 
source of human gratification and advantage.” 

State of Contemporary Aerostatic Science 

I pass to outline, as briefly as possible, the state of the 
science of aerostation, particularly with regard to the direc- 
tion of control of balloons, at the time when Cayley first 
turned his attention to the subject. It is well known that the 
balloon was invented by the brothers Montgolfier in 1783, and 
that in October of that year Piliitre de Rozier first ascended 
into the a : r in a balloon of the Montgolfiere type — that is a 
balloon inflated with hot-air rarefied by means of a fire burn- 
ing a brazier. In the following December this method of 
inflation was improved upon by J.-A.-C. Charles, who intro- 
duced the use of hydrogen. 

It was realized almost nt the outset, that the use of the 
balloon as a method of aerial travel would be greatly limited, 
unless it were possible to devise a method of control. Oars 
or wings, consisting of a light framework covered with silk 
or other material, were the first forms of mechanism designed 
to afford manual propulsive power, J. P. Blanchard, in March, 
1784, being the first to experience — though not to admit — their 
inefficiency. Other projects tried or suggested were forms of 
jet propulsion (by means of hot-air, on the principle of the 
icolipyle of the ancients), or by the reaction of gunpowder 
exploded in the form of rockets. Yet another method — in- 
vented by David Bourgeois in 1784, which also engaged the 
attention ot Montgolfier in France, and (at a slightly later 
date) of R. L. Edgeworth and Cayley himself in Great 
Britain — involved the use of an adjustable plane surface fitted 
beneath the balloon, whereby to obtain some measure of con- 
trol from the pressure of air on such plane during the rise 
or fall of the balloon. 

Of the great majority of these early schemes it need only 
be said that they were faulty in theory or futile in applica- 
tion. An important exception must be made, however, in the 
case of the theoretical examination of the principles involved, 
undertaken by J.-B.-. Meusnier, equally distinguished in 
military, scientific and mechanical achievements. As early 
ns December, 1783, he prepared a memoir in which he sug- 
gested the need of making the form ellipsoidal, and introduced 
the use of the air ballonet. Meustiier’s work and the drawings 
and plans rvhieh accompanied it, are very remarkable, as well 
in respect of form and the ballonet, as in his ideas of diagonal 
rope suspension of the car and in the application of air- 
screws — worked, of course, by manual power — for propulsion. 
The airship — it deserves to be so termed, if only for the fact 
that it was designed to be 260 ft. in length — was never con- 
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structed, and the only contemporary test of the ballonet 
principle was in its profitless application to the elongated 
free balloon of the brothers Robert, in which they made 
asc. nts during July and September, 1784. 

An air ballonet was, however, incorporated in the design 
of u “fish-formed” balloon invented in 1789 by Baron Scott, 
a French officer, who may possibly have taken his idea of 
shape from the so-called “Flying Fish” aerostatic machine 
exhibited in Cornhill in 1785, which there is reason to believe 
was the work of John Hoole, son of Samuel Hoole, watch- 
maker and mechanician, and (more notably) the friend of 
Dr. Johnson. Scott’s ideas more probably inspired S. J. 
Pauly, a Genevan gunsmith, who actually constructed a “fish- 
foriued” dirigible which he tried with some measure of success 
at Sceaux in 1802, deriving an inadequate propelling power 
from the use of wings or revolving oars. In 1815 he came 
to London, and with the financial help of Durs Egg, a noted 
London gunsmith, the “Dolphin Balloon” was commenced at 
Kensington. The envelope — about 90 ft. long — was made of 
lay.-rs of gold-beaters’ skin, and it was to contain an air bal- 
lonet. of 21 ft. in diameter, horizontal stability being main- 
tained by means of an adjustable weight suspended between 
the tail of the balloon and the car. A more important feature 
was the intention to obtain “the propelling impetus” from “a 
kind of atmospheric steam engine, invented by Mr. Collier.” 
But financial and other difficulties proved insuperable, and 
“Egg’s folly,” as it was called by the cynics, was never com- 
pleted. It represents, however, in the main, the stage the 
navigable balloon had reached in Cayley’s day, the chief 
features being the shape — tending toward streamline — the air 
ballonet to preserve that form, the suspension of a gondola 
or car beneath the envelope, and the suggested use of steam 
as a prime mover. 


Cayley’s Work on Dirigible Balloons 

Cuming to Cayley’s own work on dirigible balloons, it has 
been already mentioned that his first published essays on the 
subject appeared in Tilloeh’s Philosophical Magazine during 
1816-17. It is true that his earliest writings on aeronautics 
dealt with mechanical flight, but I take his contributions to 
"lighter-than-air” theory first, because his ultimate faith in 
the success of aerial navigation over the world’s surface was 
based on the possibilities of the navigable balloon. He made 
this clear beyond dispute in one of his last letters on the sub- 
ject. Ho pointed out that it had been proved that elongated 
balloons of a large size were capable of being driven through 
calm air at a speed approaching that of the railway train, 
and could carry a considerable cargo by reason of their buoy- 
ancy. From these premises he argued that “on a great scale, 
balloon floatage offers the most ready, efficient and safe means 
of aerial navigation.” “Elongated balloons of large dimen- 
sions," he wrote in the same paper, “offer greater facilities 
tor transporting men and goods through the air, than me- 
chanical means alone, inasmuch os the whole weight is sus- 
pended in the air without effort ... and when the 
invention is realized, i* — 1,1 — ’ .. .... 

locomotive wants of i 

utterance, with remarkable foresight, to the view which " after 
much ebbing and flowing, has in quite recent years received 
the -upport of distinguished aeronautical experts — the view 
that the relation of airships to airplanes is complementary 
"“"2* competitive. “Mechanical flight,” Cayley wrote in 
itH-i, seems more adapted for use on a much smaller scale, 
and i or less remote distances; serving, perhaps, the same 
oth ,h8t a b0at dOCS tC a Sh ' P ’ eacl ‘ bei "S essential to the 


Broadly speaking, it was Cayley’s ability to grasp the basic 
wuntific or mechanical principles underlying the theory of 
navigable balloons, rather than his skill as an inventor or 
designer, wherein lies his true greatness as a pioneer of the 
He was, for instance, one of the first to realize fully 
the practical significance of one of the main factors on which 
nirsl . 1 1 , theory rests — namely, the physical law that “the sur- 
face-land hence the resistance) increase as the squares of the 

'ealod *i, r n£ R f lCC < t ayley “Uached to tho advantages of the airship is 
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diameter of the balloon, whereas the capacity to contain gas 
( and hence the supporting power) increases as the ’ cubes of 
the diameter.” If it were not for that principle he knew quite 
well that the difficulties would be far greater. As to the fac- 
tors involved in the question of resistance, he pointed out 
(as indeed others had already done), that obviously the spher- 
ical form of the ordinary free balloon should bo lengthened 
horizontally, thus diminishing the cross-section for the same 
volume, and he realized the desirability of dividing the gas 
into several compartments. 

With more originality he even suggested that dirigibles, 
“when used as permanent vehicles and on the true scale of 
magnitude, will probably be made of thin metallic sheets kept 
firm by condensation [that is pressure] with separate light 
bags of gas within.” For a first experiment on these lines he 
suggested that Charles Green’s large balloon — presumably the 
famous “Nassau Balloon” of 1836 — should be requisitioned, 
and that two other balloons of smaller size should be “packed 
at opposite sides of this larger one,” a suggestion which, 
however, was not tried. Of greater interest in his early an- 
ticipation of some degree of rigidity, revealed in the proposal 
to guard against the then unknown laws of resistance offered 
by fluids to solid bodies, by means of "light poles and internal 
cross bracings of wire or cord,” designed to preserve the shape 
of his elongated spheroidal balloon. 

Moreover Cayley carefully considered the problems affecting 
the transmission of power from an engine suspended in a car 
beneath the envelope to the balloon itself — a point of partic- 
ular moment in his own design owing to the need of keeping 
the boiler and furnace of the steam engine which he proposed 
to fit as far as possible below the envelope. As to his “prime 
mover,” he had perforce to adopt the steam engine, but it is, 
I think, quite cleaY that he realized it was by no means an 
ideal form of power for the purpose, and there is rcasor. to 
believe that his experiments, both with gas engines and elec- 
tricity, were largely inspired by the idea of turning those 
sources of energy to account in aeronautics. 

With regard to the fabric of the envelope, which necessi- 
tated, as Cayley laid down, a material “perfectly air-tight, 
light and strong,” he suggested that the great expense of 
silk (covered with india-rubber varnish) would be prohibitive, 
and proposed as an alternative “double-cotton Indian-rubber 
cloth,” as invented in 1823 by Charles Macintosh for water- 
proof garments and air-tight cushions. In this connection 
it is of interest to note that Cayley’s work was not wholly 
theoretical, for in 1816 he refers to a cloth weighing i/z lb. 
per sq. ft. ns used in “my experiments.” 

Cayley’s Airship Designs 

In his first design of an airship, as communicated (with 
accompanying plans) to Tilloeh’s Philosophical Magazine in 
1816-17, he provided for a Montgolfiere or hot-air balloon 300 
ft. long, 45 ft. in elevation, and 90 ft. wide, made of “woolen 
cloth.” In iorm it was an elongated spheroid, with a conical 
head and a slight tapering toward the stern — on the axiom 
txjmmon nmong sailors, that a ship to sail well should have a 
“cod’s head and a mackerel's tail" — and it was to be kept to 
its shape by the light poles and cross bracing before men- 
tioned. The impelling power was to be derived from the 
deviation obtained from the pressure of air on a passive plane 
surface, a wholly inadequate method, the idea of which, as 
Cayley admits, was derived from the plan described bv John 
Evans a year earlier. 

In his next essay, Cayley goes far beyond his original ideas, 
and offers calculations based on tho possibility of propelling 
an elongated balloon by wing wattage — that is, wings fitted 
to the sides of the car and actuated by mechanical power. He 
expressed a preference for this (mistaken) form of propulsion 
as against “rotary wafts” or airscrews, mainly owing to the 
difficulty of “giving firm support and communicating motion 
to the latter,” though admitting the advantage they afforded 
of uniform action. This improved design was to be 144 ft. 
long, with a lift of 163,000 lb., which reduced by the weight 
of the materials (1,700 lb.) and of the engine, boiler, luel, 
etc. (15,210 lb.), would leave about 34 tons. Stated in terms 
of X’erformance, Cayley estimated that this would allow of 
the transportation of 50 men for 48 hr., or a voyage of 960 

Further consideration of this "balloon of 50 tons” led him 
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"dispoinng of 

ployed.” He docs not appear to have contemplated the con- 
struction of immense airship sheds, such as have been erected 
in recent years, for he made calculations on the “horizontal 
drag - ” of large balloons at anchor, from which he deduced that 
this drag diminishes with size and oblong structure. Indeed, 
at a later date he laid down that “permanently-filled balloons 
would ride out storms when properly secured, without the 
danger of being driven to the earth or damaged.” 

Problem of the Prime Mover 

In 1837 he revised the foregoing speculations in a lengthy 
communication to the Mechanics Magazine, wherein he sought 
to present considerations which would be “most conducive at 
present towards a final accomplishment of the aerial object 
in view." His elaboration of the “inclined plane” method of 
propulsion involved the combination of a large Montgolfiere 
below and a smaller hydrogen balloon above, separated by the 
plane. But apart from the danger of such a combination — a 
danger experienced with fatal results in 1785 by Pil&tre do 
Rosier— the method was not worth even the brief consideration 
Cayley gave to it. Moreover, the twenty years or so which 
separated his essays had resulted in improvements in the 
steam engine, which by 1837 gave promise of greater power 
for weight. In this connection Cayley referred to the steam 
carriage of his friend Sir Goldsworthy Gurney, the engine 
of which he calculated would give one horse-power for 200 
lb. weight. But though he recognized that “lighter first 
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to his original design, 90 ft. in diameter and 315 ft. long, he 
estimated there would be available for engine power, crew and 
cargo, a lift of about 29'/, tons. He further estimated that 
a balloon of this size would require an engine of 60 hp. 

As to the application of propelling power, he still adhered 
to the idea of wings arranged in two tiers, but he also reverted 
to the idea of airscrews — “oblique vanes," as he said, “revers- 
ing the action of the sails of a windmill.” As to the latter, 
he instanced the results of experiments made by the French 
Academy, which went to show that “a proper fulcrum or 
resistance for the engine power to work upon can be had at 
a velocity of 25 ft. per second.” Finally, reckoning the 
engine, with fuel and water for four hours, at 510 lb. per 
horsepower, and deducting also the weight of the “machinery 
for waftage,” Cayley arrived at the conclusion that traveling 
at the designed speed of 14 mi./hr. his balloon would have 
a useful lond of about 9 tons. 

Cavlev never attempted the construction of a largo navi- 
gable balloon, but we may well believe ho was only deterred 
by reason of the great expense. This difficulty led him in 
1816 to suggest experiments by public subscription, an appeal 
ho renewed in 1837 in the form of a proposal to organize a 
“Society for Promoting Aerial Navigation." It was doubtless 
the indifference shown toward his proposals that led him to 
write in 1843— in words which, with some modification, are 
even today not wholly inapplicable to the prevailing attitude 
toward the airship— “I think it a national disgrace in these 
enlightened locomotive times not to realize by public sub- 
scription the proper scientific experiments, necessarily too 
expensive for any private purse, which would secure to this 
country the glory of being the first to establish the dry navi- 
gation’ of the universal ocean of the terrestrial atmosphere.” 

Contemporary Ideas on Mechanical Flight 

Turning to the general conceptions of mechanical flight in 
Cavlcv's time, and the ideas which had led up to them, it may 
be 'said at once that there were only two points of view — 
the one from which flight was regarded as a matter of flapping 
wings, and the other as a matter of impossibility any way. 
The old, the very old idea of wings, was doubtless inspired 
by the natural, not to soy obvious, analogy of the flight of 
birds, a sense in which the practicability of the thing was 
first expressed by Roger Bacon in the middle of the 13th cen- 
tury, while early in the 16th century the idea occupied the 
great mechanical genius of Leonardo da Vinci. 


of aims, but as a baneful c 
other fields of speculation, 
to enter into any detail, o 

numerous, probablv, than is commonly re 

the 18th and 19th centuries to achieve flight by means of 
wings. Even in the years immediately preceding the discovery 
of the balloon, J-B. Blanchard was engaged in futile and 
fruitless attempts to construct a “flying vessell.” Not that 
the study of the principles involved in bird flight was in itself 
profitless; on the contrary, Lilienthal himself regarded it as 
“the basis of aviation.” But up to Cayley’s day, and long 
after, those principles were not understood; they gave rise 
' 'id impossible speculations, and the blind 

litnte their apparent characteristics di- 
the more strictly mechanical aspects of 

flight. 

It is because Cayley was among the first to approach the 
problems of flight from the mechanical and not, so to speak, 
from the ornithological point of view, and because he first 
conducted “gliding” experiments on a considerable scale, that 
he deserves to stand among the great pioneers of aviation in 
the direct line between such names as Leonardo da Vinci in 
the 16th, and John StringfeUow in the 19th century. 

Cayley’s Work on Mechanical Flight 

It has been seen that Cayley’s first experiment in such 
matters was made as early as 1796 with a Chinese or aerial 
top (identical with the device exhibited before the French 
Academy of Sciences in 1784 by Lannoy and Bienvenu), 
which served at once to illustrate the principle of the heli- 
copter and the airscrew. Though but a toy of a few inches in 
length, its capacity to demonstrate certain elementary but 
important principles in aeronautics, made a lasting impression 
on Cayley's mind, and (as already mentioned) only three 
years before his death he sent to Dupuis-Delcourt a drawing 
of one which he had made— the best, he said, that he had ever 
seen, capable of rising 90 ft. in the air. 

Having collected a body of “facts and practical observations 
in the course of much attention to the subject”— to use Cay- 
ley’s own words— he published his first essays “On Aerial 
Navigation," dealing with the subject wholly from the point 
of view of mechanical flight, in the pages of Nicholson’s 
Journal during 1809-10. The character of his observations 
and experiments is at once shown in his ability to grasp es- 
sential principles. His reflections on bird flight led him to 
the belief— confirmed by so great an observer as Charles 
Darwin nearly 25 years later — that flying required less ex- 
ertion than was commonly supposed. But he categorically 
denounced the idea of flight by means of wings (worked by 
muscular effort) as ridiculous. In his clearly expressed con- 
viction that mechanical flight was possible, and in his enuncia- 
tion of the “whole problem” as contained in the simple but 
comprehensive formula, “To make a surface support a given 
weight by the application of power to the resistance of air, 
he is revealed as the earliest true pioneer of the airplane 
He had perfect confidence in the practicability of transporting 
passengers and goods — the latter word is expra""”” " f 
large ideas- “more securely by air than by wat 
a velocity of from 20 to 100 miles per hour.” 

His earlier experiments in aerodynamics had : 
figures quoted are Cayley’s calculations) that a si 
square foot moving at a velocity of 11.538 ft./ sec. genera..- 
a resistance equivalent to 4 oz., or at 17.16 it gave 8 oz. With 
some such data— obtained by an early form of whirling 

scale of magnitude”— apparently with a machine having a 
surface of 300 sq. ft— and his enthusiastic descnptmn ot one 
of the trial flights, made from the high ground behind Bramp- 
ton Hall may be quoted as the first of its kind, and therefore 
historic and as in itself of great interest. “It was beautiful. 
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be wrote in November, 1809, “to see the noble white bird sail 
rnn.ii -tically from the top of a hill to any given point of the 
plai: below it, according to the set of the rudder, merely by 
its . n weight, descending in an angle of about 18 per cent 
with the horizon.” Cayley states that the upward lift of this 
gliding machine was at times so strong that anyone running 
for' id in it against a light breeze would be raised from the 
gror d for “several yards together.” 

Considered Many Problems 

Bi even at this date Cayley’s thoughts were also engaged 
on t • question of propulsion, or the necessity of a “first 
movi ” as he termed it. Realizing that a steam engine of 
the ’ "e invented by Boulton and Watt would be inadequate 
he h ked more hopefully to the development of some such 
engii as was reported to have been designed by William 
Cho] i an of Newcastle — an early form of internal combustion 
engi. . with oil of tar as fuel. Evidently he intended to 
rank! -ome trial of a propelling apparatus with his glider, 
for ! refers to the fact that an accident prevented his doing 

II* continued, however, to consider many other factors 
invol * * al in mechanical flight — problems dealing with questions 
of inn ini velocity, the leverage on the wings, and the need 
for ! .fitness in construction combined with strength. The 
latter fie suggested for the first time might be achieved by de- 
sign! in superposed surfaces, as now usual in the biplane. 
The iter he suggested for the first time might be achieved 
by <1* - iming superposed surfaces, as now usual in the biplane. 
The ings he conceived should be supported by diagonal 
brai l : — which he termed “the great principle for producing 
stream fi w-ithont accumulating weight" — while he foreshadowed 
the necessity of streamline design in the maxim, that “in the 
art of aerial navigation every pound of direct resistance that 
is done away with will support 30 lb. of additional weight 
without any additional power.” 

Henson’s Steam Airplane 

“steam carriage,” he returned to the subject of mechanical 
flight, and further explained his ideas on two letters to the 
it echo oies’ Magazine in April, 1843. His criticism of Hen- 
son’s scheme, though accompanied at the outset with an ex- 

doubts as to its success. In the first place “the magnitude of 


the proposed vehicle,” involving a terrific stress on the neces- 
sarily light structure of the main supporting surfaces or 
wings — 150 ft. span and 30 ft. chord, as designed — afforded 
ground for serious misgivings. The stress or “leverage” cm 
the wings Cayley again suggested might be overcome by se- 
curing the required surface not “in one plane, but in parallel 
planes one above the other,” and he went so far as to propose 
a triplane, or “three-decker" as he termed it. Moreover, while 
expressing his conviction “that the inclined plane, with a 
horizontal propelling apparatus, is the true principle of aerial 
navigation by mechanical means,” Cayley doubted Henson’s 
ability to provide the “very great engine power — the sine qua 
non of the case” — which the design required. 

As in the case of navigable balloons, Cayley's design for s.n 
“aerial carriage” (which he described in the same paper) is 
hardly as interesting, and certainly not as sound, as his ex- 
amination and discussion of theoretical principles. His plan 
shows that instead of obtaining the required supporting sur- 
face by means of rigid horizontal wings, he proposed two 
sets of superposed circular planes (designed when in motion 

in contrary directions. These circular planes he termed 
“elevating fliers” to distinguish them from two smaller hori- 
zontal airscrews for propelling the machine. The “framing” 

the surface and afford protection to the engine, while a “broad 
horizontal rudder or tail” was designed for use in ascent or 
descent, and to act as a stabilizing “elevator” in flight, with 
a small vertical rudder for lateral guidance.* 
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St. Louis News 

By Manuel Hahn 

Spotty weather, while keeping heavier-than-air flying down, 
has not interfered mnch with activities at Scott Field, the 
Army’s lighter-than-nir station at Belleville, near St. Louis. 
The TC3, sister ship of the big airship that burned at Wright 
Field last summer while on a visit there, has just returned 
to its home hangar at Scott Field after a two week's stay. 
It originally went for two days only, but the return was de- 
layed, first to take part in a new circus arranged at San 
Antonio, and secondly by bad weather at the southern 
metropolis. With the inflation of the AC1, cabin cruiser air- 
ship, with helium, all of the airships at Scott Field are now 
non-explosive. The free balloons and Caquot kite balloons 
are still hydrogen-filled, and will remain so. 

The airway from San Antonio to Belleville is now in work- 
ing order. The Martin Bomber of the Airways Section, which 
is making a trip back from the Western coast, stopped in at 
Lambert-St. Louis Field last week. This field may be made 
the airways station of St. Louis, as it is more easily accessible. 

The Flying Club of St. Louis has financed a club house, 
to be erected at the field. The very modest building will be 
built by private subscription, a canvass of the members yield- 
ing over $1000 for the purpose. 

The annual election of officers of the Flying Club of St 
Louis put John S. Powell in the president's chair, vice 
Randall Foster, who has occupied that position since the 
founding of the club. Foster was elected to the Board of 
Directors. Preston Sultnn was elected vice-president. 

Purchase of a ship by the 110th Air Squadron, National 
Guard, has marked the start of flying activities by this unit. 
The overhauled Jenny has spent more hours aloft every day 
flying is possible than she put in a week before. All of the 
officers of the squadron are qualified pilots, and arc regaining 
their “air-legs" rapidly, under the tutelage of Maj. William 
Robertson and Lieut. Frank Robertson. These two pilots had 
two interesting rides early last month. A telephone call at 
midnight, the day Gov. Jack Walton of Oklahoma was im- 
peached, brought William Robertson to the field at daybreak, 
to meet one of Walton’s attorneys, with two associates. All 
three of them were carried to Tulsa in less than 5 hr. flying 
time. The same week, a call from a citizen, who had a tele- 
gram calling him to his brother’s death-bed, brought an early 
morning start for Des Moines. Frank Robertson, who piloted, 
was forced down by rain, took a fresh start after the rain 
dwindled, but was finally forced to land 50 mi. from the Iowa 
capital, in another rainstorm. 

The newly formed Naval Reserve Air Unit has rented the 
use of the Flying Club ship part of each week, and is train- 
ing six cadets regularly. 

Chicago News 

By Olio Klein 

The South Park playgrounds, where boys are taught to 
make model airplanes, held one of their inter-park tourna- 
ments Tuesday, Nov. 27. There are now six playgrounds in 
the South Park system that have model clubs, Mark White 
square and Cornell square having some thirty members each. 
At Tuesday’s meet the Mark White boys, who issued the in- 
vitations, carried off all honors. The longest flight made by 
a power model was 47 sec., which is very good considering 
the fact that the boys, most of whom are only twelve years 
old, only began model building last spring without any pre- 
vious experience whatever. Most of the boys have not even 
had a close look at a real airplane. 

Among the various events was a model glider contest in 
which tlie best machine, launched from a stage, glided 50 ft. 
The boys will continue their glider experiments and when 
their experience permits they will construct a real glider of 


the simpler type. The instructors also show the box 
other experiments which tend to hold their interest 
work. The boys have, for instance, read about 
Riekenbaeker flying with one propeller blade shot an 
prove the possibility of this they equipped a model w: 
a propeller and found that it could be made to hold . 
During the evening of the contest Florence Macbeth, t 
star, whose husband was a member of the R.F.C. r 
donated a cup at last summer’s model meet, spoke to t ! 
and encouraged them in their work. Much credit is 
South Park officials for providing such interest i 
educational entertainment for the boys at their play. 

“Andy” Anderson, who has accompanied Nimmo I’ 
many long trips, but who has only recently receive 
instructions, has soloed at Ashbum field. 

J. A. Yongc of the Great Lakes Aviation Co. is flying 
vicinity of Fort Wayne, Ind., on photographic 
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making their headquarters at Ashburn field, but may 
open a field of their own. It was the ship of this com 
in which the marriage ceremony was performed at the I 
air meet recently. 


Private Aircraft on Army Fields 

Civilian pilots will be interested in the following order, 
issued Nov. 14 by the War Department:— 

“It is the policy of the War Department that owners of 
private aircraft should not be permitted to use any active 
Government airdrome as a base. The use of such airdrome 
by operators of private aircraft may, however, be permitted, 
in the discretion of the commanding officer of the station, upon 
condition that the aircraft is not operated for profit, that it 
is housed in privately owned hangars not located on Govern- 
ment land, and that assistance will not be required from the 

“In the case of Government-owned airdromes announced 

private and commercial aircraft may be permitted, when air- 
drome facilities nre available, to use such facilities, subject, 
however, in each ease to the approval of the War Department 
and under such regulations as are now or may hereafter be 

“With regard to airdromes leased by the Government, 
owners of private and commercial aircraft may obtain permits 
from the lessor to use the facilities at such airdromes under 
the rules and regulations that apply to the use of the tor- 

permit roust have the approval of the War Depart nient. 

“Operators of aircraft making use of the facilities at any 
Air Service airdrome will be required to conform to the local 
rules and regulations in force at that station.” 


The Records We Hold 

The Onited States today holds thirty-five out of 
aviation records of the world : actually she only ho 
three, but with the records made at Cowes and Mil 
which will doubtless be homologated, she gains 
making the thirty-five. Of these the Navy holds tw 


forty-two 
Ids thirty- 
. hell field, 


The remaining seven records are shared as follov - : France 
3, England 2, and Italy and Spain 1 each. 


New Seaplane Record 

An attempt to surpass the seaplane altitude record held by 
Lieut. C. F. Harper, U. S. Navy flier, was made by i lie French 
aviator Laporte in an F.B.A. flying boat, on Nov. If- 
Laporte’s barograph indicated a height of 4630 m. This 
figure has not as yet been officially passed upon. 


For Air Navigators 

It is recalled to the attention of air navigators and pilots 
in general that both the Army and the Navy periodically 
pobl - i current information regarding airways, landing facil- 
ities end flying directions for aircraft. 

Tin- Airways Section of the Army Air Service publishes for 
this j 1 ’! rpose the “Aeronautical Bulletin,” each issue of which 
contiu ;s either a detailed description of a permanent airport, 
with ' e necessary outline and location maps, or complete fly- 
ing directions covering a route between two airports (both 
ways i Some seventy issues of the “Aeronautical Bulletin” 
have : 'peared so far, and others are in preparation. Copies 
of tlii- publication may bo procured at 5 cents per copy from 
the .Sii .erintondent of Documents, Government Printing Office, 
Washington, D. C. 

Thi- important information service is supplemented by the 
Hydn rraphic Office, Navy Department, by a monthly pub- 
licatio: called “Notice to Aviators” in which current informa- 
tion i". landing facilities, with special regard to sea aircraft, 
warnings, etc. is made public. The Hydrographic Office 
reque- 1 just as the Airways Section, the earnest cooperation 
of nil Hying men to make this publication effective by for- 
warding to the Hydrographic Office any information of use 


I, upon their request, be 


The-' cooperating in this work n , _ r . 

placed in the mailing list of the Notices to Aviators and r. 
reive them free of charge. 

Following are the contents of the Notices to Aviators for 
the Inst four months : — 

Sept' mber, 1923 — (15) Airports at Higham Harbor, Bos- 
ton. Mass. (16) Seaplnne facilities at ports of call between 
Hampton Roads, Va., and Panama. 

Oetnl'fr, 1923 — (17) Seaplane facilities at ports of call 
between Hampton Ronds, Panama and Guantanamo Bay, 
Cuba, i IS) Seaplane facilities at ports of call on West coast 
of Costa Rica, Central America. 

November, 1923 — (19) Boston airport (further facilities). 
(20) Landing field at naval air station, Lakehnrst, N. J. (21) 
Seaplane facilities between Hampton Roads, Panama and 
Goantannmo Bay, (Cuba) (continued). 

December, 1923 — (22) Seaplane facilities on the coast of 
North t'nrolina. (23) Seaplane facilities at Georgetown, S. C. 
(241 and (25) Seaplane facilities on West coast of Florida. 
(28) Facilities for seaplanes on route from Pensacola, Fla., 
to Hnnuabal, Mo. (27) Seaplane facilities on East coast of 
Yucatan, Mexico. (28) Seaplane facilities on coast of British 
Honduras. (29) Seaplane facilities on East coast of Nica- 
ragua. 1 3(1) Landing fields in the vicinity of Los Angeles, 
Calit'. i Arcadia, Glendale, Long Beach, Los Angeles, Santa 
Monica and Wilmington). (31) Flying conditions at Tutuila, 
Samoa. South Pacific Ocean. (Conditions are adverse at Pago 
Pago llnrbor owing to violent gusts.) 

The attention of pilots is also called to the excellent Pilot's 
Directions for the New York-San Francisco Route, compiled 
hy ihc Air Mail Service and published by the Government 
Printing Office in 1921. It is not known whether this valuable 
whether it is otherwise procurable. 
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is been a busy year for the Varney Aircraft Co. 
of last year’s winter flying class in February 
tndenta 


spring c 
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parts of the United States 
One of the students, Walter Trasehlor, came from 
nd. He learned rapidly and is now a very good 
expects to return to his native land and start a 
incss there. The efforts of the employment service 
positions for graduates of the school was more 
' than had been anticipated. 

icmorial Day a very successful air meet was held, 
races, parachute jumps, and formation flying. The 
" "'“s the bombing from the air of a small village, 
t nearly 15,000 persons watched the demonstration, 
-t of them lined the highways surrounding the field, 
financially was unsuccessful, though it did prove a 
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very good venture, ns following the meet the passenger and 
aerial-taxi business increased very rapidly. Shortly after this, 
however, occurred the only fatality which ever marred avia- 
tion in Peoria and vicinity. Clarence Brown, an experienced 
flier, especially noted for his stunt work, one of the (list 
students trained at the Varney school, was the victim. Return- 
ing from n cross-country flight, he began, as was his custom, 

of a dive following a wing-over the machine assumed an 
upsidedown position, and fell to the ground in this position. 
Upon examination of the wreckage the pilot’s control stick 
was found miss in g. Several days later it was found partially 
buried in the earth, nearly a quarter of a mile from the wreck. 
Undoubtedly the control-stick came out while the ship was 
on its back, leaving the unfortunate flier little means of con- 
trol. 

Although Mr. Brown was in no way connected with the 
company, being an itinerant flier, the business naturally 
suffered tremendously ns the result of this accident which re- 
ceived widespread publicity from the newspapers, locally. 
This is only one more incident where a splendid young flier 
would be alive today, and the aeronautical industry would 
have been saved much adverse publicity, if we had proper 
legis'ation regulating flying. However, interest in flying is 
picking up again, as public confidence is gradually being re- 
stored and next year will no doubt witness a great deal of fly- 
ing in Peoria and vicinity. 

The company is now making preparations for a large 
winter class for it was found last winter that a flying class 
could be held during the winter months with great success. 
With the motors properly protected from the cold, and with 
the instructor and students dressed in warm flying suits, little 
discomfort is suffered from the cold, especially as the winters 
at Peoria are rather mild. 

Photo Flying Boat Returns 

A special flying boat equipped for aerial photography by 
the Fairchild Aerial Camera Corp. finished a very successful 
flying trip in Canada by covering 550 mi. from Grande Mere, 
Province of Quebec, Canada to Port Washington, L. I. in 
6 hr. This machine was used by the Fairchild Aerial Sur- 
veys Co. (Canada) Ltd. The start on the return flight was 
made from Grande Mere at 10 a. m. and the party arrived 
at Port Washington at 4.30 p. m. Only one landing was 
made en route, at Iaike George, where a fresh supply of gaso- 
line was taken on board. Pilot K. F. Saunders and Mechanic 
C. Kahre expressed complete satisfaction with this boat — a 
Curtiss — and stated that they had experienced no serious 
troubles during the entire photographic flight. 

Many times, according to Saunders, the flights were over 
heavily wooded country where no water was available for 
effecting a landing and where the two men and the 
photographer depended entirely on the motor to get them to 
their destination. The maps they were using were very in- 
accurate and in a great deal of their flying they had to depend 
entirely upon a compnss. On account of the fact tlmt they 

without an ample supply of emergency rations being aboard. 
Proposed Air Line France-Near East 

A large French concern proposes to establish an aerial 
transport line between France and Greece, in connection with 
the opening of n service between Marseille, Piraeus, Cot - 

Piraeus, and Alexandretta, Syria. The proposition is being 
considered by the Greek ministry of communications. 

According to the Hon. Aldo Finzi, Italian vice-commissioner 
for aeronautics, this service will be run in conjunction with 
an Italian air transport company. Seaplanes will be used 
between Marseille, Ajaccio and Rome, landplanes from Rome 
to Brindisi, and seaplanes from Brindisi to the Near East. 

W. C. Young Married 

W. C. Young, manager of aeronautic and government sales, 
Goodyear Tire & Rubber Co. was recently married to Miss 
Hazel Vcltum, formerly of Louisiana, Mo., at tbo residence 
of Mr. and Mrs. W. B. Elgin, 518 Ft. Washington nv., New 
York City. The Rev. Walter Rohlon officiated. 
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Status of Organized Reserves 

The following is quoted from the annual report of Gen. 
John J. Pershing. General of the Armies and Chief of Staff, 
to the Secret ary of War: — 

“Among the’ most important considerations in developing 
an effective system for National Defense, nr c the establishment 

for the current supply of our war armies, the maintenance 
of a reserve stock of the vital items of war material and 
equipment sufficient to meet the initial mobilization require- 
ments, and the creation in time of peace of a corps of officers 
to instruct our men and to lead them in battle, 

“The provision of suitably qualified officers for the Regular 
Army and the National Guard is a clearly defined problem, 
since the numbers involved are relatively small and the de- 
velopment of the individuals progresses automatically through 
service with their respective organizations. The majority of 
our war-time officers, however, must be found in the Officers’ 
Reserve Corps, which supplies the leaders for the skeleton 
nnits of the Organized Reserves, whose ranks will be filled by 
the great mass of citizen soldiery in time of National peril. 
As the reserve units under our military policy are inactive 
in time of peace, the recruiting and training of their officer 
personnel presents a difficult problem. 

“The spirit exhibited by the reserve officers in enrolling 
and in endeavoring to fit themselves for their duties has been 
admirable. Most of these men served the countiy in the 
World War and today occupy positions of responsibility in 
the various walks of life. With few exceptions, they all have 
exhibited a willingness to make the personal sacrifice necessary 
in order to obtain a basic military education. 

“We believe that each reserve officer should attend a summer 
camp or serve with an organization of the Regular Army at 
least once in three or four years, but at the present rate we 
are able to give annual training to but^one in ten. Further- 

loss because the mileage allowances are not sufficient to cover 
the cost of travel. 

"At the present time there are approximately 77,000 reserve 
officers, of whom some 50,000 are war verterans. The latter 
number will decrease rapidly until the personnel of the 
Officers' Reserve Corps must be composed entirely of men who 
have accepted the obligation of military service since 1919. 
To provide the annual replacements for the veteran officers 
at least 7,000 Second Lieutenants must be commissioned in the 
Reserve Corps each year. This 
about half that number. To mee 
must he further encouraged am 
young men should be trained yeai . 

“It is the purpose of our military policy to create a force 
as a first line of defense consisting of the Regular Army and 
the National Guard, ready to take the field immediately upon 
Hie outbreak of war and" protect our frontiers until the man 
power of the nation can be mobilized in the Organized Re- 
serves. At best, the former force would be insufficient to do 
more than hold the line temporarily. On the other hand, 
•f this force, the Organized Reserves 


tuation the R.O.T.C. 
Iditional number of 
e summer camps 


d themselves be lielplc 
n July 1921. this first line force hac 
inental limits of the United States ol 
100 in the National Guard. At the 
10 Regulars and 100,000 National 
ie in the total force of 30,000. \\ 


of 250,000 men, and that the Regular 
minimum of strength of 150,000 enlis 


pngth within the 


“We have made progress in the organization of the frame- 
work for a great citizen Army to maintain the honor and 
prestige of America in the event of a national emergency, but 
the total number of individuals under military superxi-ion has 
decreased by 15,000 during the past three years. This decline 
presents a serious problem which should receive thoughtful 
consideration from every responsible citizen. Are we making 
real progress toward the modest goal which we have set for 
ourselves, or are we falling back into the unprepared condition 
which has heretofore existed in this country! I sincerely 
hope that it is the will of the American people that wc should 
carry out a conservative and balanced program lor the 
National Defense in preparation for whatever emergency we 
may be destined to encounter.” 

France Field Breaks Pistol Record 

Competing against the entire United States Army for the 
1923 annual pistol qualification honors. Air Service troops at 
France Field, Canal Zone, have attained percentages hereto- 
fore believed impossible by the best gun cranks, using the 
regulation 45 pistols. Ninety-two and a half per cent of the 
entire command at the field qualified over the Regular Army 

The 12th Photographic Section, commanded .by 1st Lt 
L. W. Miller, and the 40th Intelligence Section, commanded 
by 1st Lt. John M. Clark, each qualified 100 per cent of thrir 
commands, while Group Headquarters has only two men who 
failed to qualify. 

Maj. Follett Bradley, the post commander, fired with Group 
Headquarters, making a score of 411 or 91.5 per cent. Major 
Bradley has taken part in several national and international 
meets with the Navy teams at Camp Perry, Ohio, prior to his 
arrival in the Canal Zone. 

The 63d Service Squadron, commanded by Capt. Harrison 
Flickingcr, and the 7th Observation Squadron, commanded by 
Capt. 6. H. Quinn, ran neck and neck for third place. The 
7th Squadron had 154 men to fire the course and only sixteen 
unqualified, which gave this organization 90 per cent in qual- 
ification, while the 63d Squadron had 182 to fire the course 
with only eighteen unqualified, thus giving a percentage of 
90.6 to the 63d Squadron, while in the 25th Bombardment 
Squadron every commissioned officer attained the grade of 
expert. This organization is commanded by Capt. Hany M. 
Smith. 

Border to Border Refueling Flight 

Eating breakfast on the Canadian border and dropping 
down to Mexico for an early sapper is the distinction achieved 
in a remarkable (light made Oct. 25 by Lieuts. Lowell H. 
Smith and John P. Richter, in the DH4B Special, which was 
used by them in breaking the endurance record on Aug. O 
and 28" of this year. . 

The border to border trip was started at Sunias on tae 
Canadian-Washington border at 6.27 a. m. Oct. 25, and 
was made by Lieuts. Virgil Hine and F. W. Seifert above 
Eugene, Ore., at 10.05 a. m., when 50 gal. of gasoline were 
given the racing plane in less than a minute. A few mmoles 
later another contact was made and 25 gal. more of he flmd 
were emptied into the emergency tank, Lieutenant? tunc an 
Seifert returning to Eugene, preparatory to leaving 
Crissv Field. Thirty-five hundred feet over Sacramento trnj 

took aboard 75 gal. of gasoline from the refucl.ng ptoe 

piloted bv Capt. R. G. Ervin, assisted by Lt. 0. R. M&Nea, 
who, after completing this task, returned to Mather eK 

Lieutenants Smitli and Ricl.ter continued them 
journey without incident and circled over the Customs 
nt the Tin Juana line at 6-42-40 p. m., completing' the ^ 
mi. trip in 12 hr. 13 min. 40 sec. Approximately ZIZ ^ 
of gasoline were used by the Liberty 12A during the trip. 


it Rockwell Field, and in the face 
of a great many obstacles. ' Some slight improvements were 
made on their former method of refueling, and the big project 
was successfully carried through to completion. 

Personnel of Central American Flight 

The Air Service officers assigned as members of the Central 
American Flight, with assignment of duties, are as follows : 

Mni. Raycroft Walsh, flight commander: Correspondence, 

MiL Follett Bradley, assistant flight commander: Airways 
report. 

Fir i Lieut. Perry Waincr, flight communication officer : 
FliglU log Bnd history. 

First Lieut. L. W. Miller, flight photographic officer: Pub- 
licity. 

Fir-i Lieut. F. P. Aibrook, flight engineering officer: Prep- 
aration of material, spare parts and supplies. 

Fir-: Lieut. Levi L. Beery, flight navigation officer: Personal 
equipment. 

First Lieut. John M. Clark, advance agent. 

Lieutenant Clark has already departed on a trip over the 
contemplated itinerary of the flight to make detailed arrange- 
ments lor handling supplies, preparing landing fields, obtain- 
ing governmental cooperation in the various countries, etc. 

His itinerary will take him from France Field to Port 
Union, Costa Rica; San Jose, C. R. ; Pontarenas, C. R. ; 
Corinto. Nic.; Managua, Nic. ; Amapala, Hon.; Tegucigalpa, 
Hon.; Comayagua, Hon.-, San Pedro Sula, Hon.; Puerto 
Cortes. lion.; Puerto Barrios, Gnat.; Guatemala City, Guat.; 
San Salvador, Salv. ; Acajutla, Salv.; nnd then back to France 
Field. The trip will be made by boat, rail, auto and donkey. 

Three airplanes will comprise the Central American flight, 
probably a Martin Bomber nnd two DeHaviland planes. The 
DH4B planes will be used for all missions in connection with 
airways charting, whereas the Martin Bomber will transport 
; enlisted mechanics and will carry such radio equipment 
n communication between the 




v. 18 


Army Relief Fund Air Carnival at Kelly Field on 
saddened when Licnt. Paul T. Wagner, giving a 
midair refueling exhibition, crashed and was fatally injured. 
The accident happened when Lieutenant Wagner’s plane, 
carrying the fnel, lost altitude, causing the hose to slacken and 
in some way to entangle the right wings of both planes. The 
right wing of the upper plane was torn off. nnd Wagner 
crashed to the ground. He was hurried to Kelly Field Hos- 
pital. where lie died daring the night. Lieut. Walter R. Peck, 
piloting the plane to be refueled, landed safely. 

I Cadet ^ Sigma Gilkey. advanced flying school student, was 

the nose of l.is piano was driven into the ground. 

Lieutenant Wngner was born Sept. 3, 1923, in Oregon. He 
enlisted in the Aviation Section, Signal Corps, April 13, 1908, 
was appointed Second Lieutenant on Oct. 30, 1908, and pro- 
moted to First Lieutenant Julv 1. 1920. 

He was on duty nt Mather Field, Calif., from Oct. 30, 1918 
to Nov. 15, 1918; at Post Field, Fort Sill, Okln.. to 
Jnne 27. 1922: on leave to Oct. 4, 1922; on duty at Kelly 
Field, Tex., to date of death. 

Fliers Hurt on Way from Air Meet 

Advice 1ms been received from Buffalo that Lieut. Frank 
Hnntor. A.s. nnd Capt. Burt Skeel, A.S. who stnnted daring- 
ly at the Mitchel Field aerial carnival on Election Dav, were 
injure.! when forced by a dense fog to land in their MB3 
’ Chaffee, 35 mi. from Buffalo, on Nov. 12. 
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Wilber Fagley Field on Transcontinental Route 

Wilber Fagley Field, Kokomo, Ind., a modern flying field, 

airman to 100 acres of safety, has been placed on the trans- 
continental route, on the branch from Detroit to San Francisco 
by way of St. Louis, through the recommendation of Maj. 
Gen, Mason M. Patrick, Chief of Air Service. 

The Kokomo Field has for some time been on the Model 
Airway, being the intermediate stop between Cbanute nnd 
Selfridge fields on that route. 


U. S. NAVAL AVIATION 

Movements of Aircraft Ships 

The U.S.S. Langley, the Navy’s experimental aircraft 
carrier, will be assigned to the Aircraft Squadrons Battle 
Fleet, on the West Coast, some time next summer. The 
Langlev will go from the Naval Air Station at Pensacola to 
join the Fleet in southern waters for the winter maneuvers 
for a short time, but will return to Pensacola to carry on 
experimental work there, which it is expected will be com- 
pleted some time in Jnne. 

The U.S.S. Aroostook, attached to the Aircraft Squadrons 
Battle Fleet, is now at the Navy Yard at San Francisco under- 
f°' I> th OVPr ^ n "' preparatory to going South with the planes 

The U.S.S. Wright, attached to the Aircraft Squadrons 
Scouting Fleet, on the Atlantic Coast, will also be present 
with the planes and the Fleet during the winter maneuvers. 
These maneuvers will engage the attention of the Aircraft 
Sonadrons during the winter and the greater part of the 
spring. 

Personals 

The Navy Department announces that the following mured 
enlisted men were instantly killed on Dec. 3, 1923. in collision 
in air between a JN4 and a VE7 at San Diego. Calif. :— 

Enhnixtu. Thomas Ellsworth. Aviation Chief machinist 
Mate. U.S.N. Next of kin, wife, Mildred A. Entwistle. 3 
Cnvs Lane, Pensacola. Fla.: and 

Jnelesnn. Wil'ard Beniamin, Chief Machinists Mate. IT. S. 
Navy. Next of kin, wife. Grace Myrtle Jackson, 4095 Swift 
Ave. E. San Diego, Calif. 

Lt. Col. T. C. Turner, U.S.M.C., chief of the Marine Aero- 
nautical Section of the Navy has been appointed Aide to 
Secretary of the Navy Pcnby. 

Quantico Marine Fliers Busy 

The Marine Flying Field at Quantico, Va„ is the scene 
of much activity as the station prepares for the coming 
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Pensacola Testing New Training Planes 

Three of the new types of training planes are being flown 
da-lv at the Naval Air Station at Pensacola, namely, the 
Martin training plane, the Boeing training plane arid the 
N2N. constructed at the Naval Aircraft Factory. 

Three of the last named planes have been received from 
the Naval Aircraft Factory, one of them having been set 
up and flown. The HN2, made by the Huff Daland Co., is 
undergoing changes in the engine bed, and will be flown soon. 
Aircraft Squadrons Battle Fleet Reviewed 

A visit was made Nov. 17 to the Aircraft Sqnadrons Bat ;!e 
Fleet, stationed nt the Naval Air Station at San Diego by 
Vico Admiral S. S. Robison, Commander in Chief, Battle 
Fleet. An aerial review and exhibition was held in his honor, 
planes from the Aircraft Sqnadrons participating. There 
were DH4B planes from VO Squadron Two and TS1 planes 
from VF Squadron One in the review, which consisted of 
aerial maneuvers and formation flights. 
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l PARTICULARS APPLY: — 


are used all 
over the wor ld. 
more than 10,000 Aircraft. 

Filled to ihe winners of the following : — Coupe Gordon Bennett. 2 Coupee 
Deutech. Pulitzer. Grcuil de Breecia. "Die World"* Speed Record: The A---ial 
Derby. The Deutich Cup. 1922. The British Speed Record; The Italian Gland 
Cup. Coupe Zenith. 1923: The World"* Altitude Record, etc. 


ETABLISSEMENTS LAMBLIN 36, Boulevard Bourdon, Neuilly-sur-Seine. 


Aircraft Magazine 
Files For Sale 

The following list of back numbers of aircraft papers 
is available to anyone wishing to secure aeronautical 
information covering the past few years, both in the 
United States and abroad. These copies are in 
unbound form but many have been prepared for 
binding by removing advertising pages. The original 
price of the issues ranges from ten cents to fifty cents. 


PRICE 10 cents each Plu 

200 copies or over 8 cents each ” 

Sent parcel post C. O. D. 
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LEARN TO FLY— BE AN AVIATOR: Our school gives 
you actual air work every fair day. School opens May 15, 
1923. Experienced Armv instructors. A small deposit. Pay 
as you learn. Write for enrollment Coxsaekie School of 
Aviation for Men and Women, West Coxsaekie, New York. 


WANTED— Winner stnnt flying St. Louis meet desires 
position. Long experience day and night exhibition and com- 
mercial flying, various types. Best recommendations. State 
offer. Chas. Holman, 146 W. 48th St., Minneapolis, Minn. 


FOR SALE: “As is where is” Five HS-2L Boat Hulls 
which have never been used but have been exposed to the 
weather. Make cash offer. P. G. Zimmerman, Aeromarine, 
Keyport, N. J. 


Curtiss OXX6 motors, brand new, in original crates. $225.00 
each, f.o.b. Long Island. Box No. 258, AVIATION. 


WANTED— Liberty tool kits. Must be complete as issued 
and perfect condition. Fifty or more required. Box No. 
259, AVIATION. 


Snap these up quick! Three brand new 0X5, $150 each; 
also three government overhauled, preferred by many, $100 
each ; crated FOB, cash with order. Wire, don’t write. Stuart 
J. Davies, Daytona Beach, Florida. 


WANTED— Jennie delivered Chicago. 
A1 conditions. State lowest price. Bo 


WHEN YOU WANT to buy. seU or 

exchange planes, motors and accessories — 
or are in need of competent help, or seeking 
a responsible position AVIATION Classi- 
fied or “Directory” ads will prove advan- 
tageous. AVIATION, the only aeronautical 
weekly, covers your entire field first. 


VI ATION 



K-L FUEL SYSTEM 


WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


THE PETREL 

HUFF DALAND AERO CORPORATION 


OGDENSBURG, 


EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge, Mass. 


AERONAUTICAL ENGINEER 

RICHARD F. HARDIN 


EXPERT CONSULTANT 

Design, Construction and Production Problems 


YACKEY AIRCRAFT COMPANY 


ONE DOLLAR 

- or beautiful pair of sterling silver wings 
mounted on a stick pin, or on bar pin with 
safety catch. Clip this ad and mail to us 
with name and address. Pay the postman. 
Wallace Aero Co., Davenport, la. 


LEARN TO FLY THIS WINTER 

A Special AS 

Course al p 

Write at once for details. 

VARNEY AIRCRAFT CO., Peoria 


LUDINGTON EXHIBITION COMPANY 

Sport Farrnan Ships 
Aerial Taxi Service 
Exhibition Flying 

Office : 810 Atlantic Bid,. Flyin, from field of C. S. Ireland 
PHILADELPHIA PINE VALLEY. N. J. 


MATTHEW B. SELLERS 

Consulting Aeronautical Engineer 
Ardsley-on-Hudson, N. Y. 


Who’s Who in American Aeronautics 

ONE DOLLAR PER COPY 

GARDNER, MOFFAT CO., Inc. 

225 Fourth Ave. New York 


PARAGON PROPELLERS 

BETTER THAN EVER 
American Propeller & Mf’g. Co. 
Baltimore, Maryland 


AVIATORS WINTER 

CLOTHING 


100 CURTISS OX-5 ENGINES 
$97.50 Each 

CASH WITH ORDER 

CALVIN SILLIMAN, 743 So. Hope St., Los Angeles, Cal. 


Trade Mark 


Marching Ahead 

The aircraft industry to- 
day is just about as old 
as was James Watt’s 
steam engine when the 
first awe-struck visitors 
stage-coached many 
dusty miles to see the 
first railway train. In 
the nineteenth century 
man through his devel- 
opment of machinery 
made a greater advance 
than all the progress of 
the human race in all 
the ages before. 

It is difficult to predict 
the amazing future of 


at Double Time 

the airplane. In its early 
infancy it has already 
shown itself to be Inven- 
tion’s most precocious 
child. Only those who 
are closest to the indus- 
try fully appreciate the 
amazing rate at which it 
is advancing. “To keep 
your light so shining a 
little ahead o’the next” 
is a real triumph when 
the whole parade is 
marching at double time. 
Since 1 909, however, 
Martin engineering has 
set standards for the 
industry. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND 

Builders of Quality Aircraft since 1909 


